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Revue du praticien (Paris) Raymond Bastin
(General Practitioner's Review) Claude Lapresle and
Vol 14, No 9, 1964, pp 1059-1093 Christian Lafaix 3

New Antibiotics

1. The Semi-Synthetic Penicillins

In the general 1961 review, we reported on the first work dome with
semi-synthetic penicillins, We might remember that these are obtained by
addid varied lateral chains to the level of the radical C-NH, of the beta-

lactam of 6-amino-penicillinanic acid, the common "nucleus" of all of the - :
penicillins, g .

- — , o F

€:> Among the many derivatives obtained by this method, only products
which exhibit one of the following three qualities have been retained in
g therapy:

Resistance to penicillinase, an enzyme which is, in particular, -
secreted by many strains of pathogenic stephylocecel., -

Resistance to stomach acidity, thus permitting oral utilization, 2

Spectrum of antibacterial activity expanded to the gram-negative . ;
bacilli, ’ :

We are going te study these products, focusing only on those which
are currently sold in France.

(A) Semi-Synthetic Penicillins Which Resist Penicillinase

& o e aoaa )

These act on many strains of staphylococel that resist penicillin G
(80% in a hospital enviromment) while still retaining the latter's advane -
tages: absence of toxicity (with the exception of accidents of intolerance
of an allergic nature) and narrow margin between bactericstatic and bace
tericidal councentrations, They thus constitute tremendous progress in the . i
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fleld of anti-infectious ther-py,

Yothycillin: In 1961, we reviewed the first biological expsrimenti~
tion and the ﬁy-st. ~1*niecal - ports. Since that date, the initial favorable
improssion has boon confir by a large number of observations roporting

success [in L'~ tr atment ./ serious staphylococcias involving a strain
that resists pond-.vwa G,

A recent publication by Mr Martin emphasizes that it is sometimes
useful to employ very strong doses in these extremely serious cases, This
involved a sopticemia with resistant staphylococci and an abscess of the

spleen which was cured by the daily adrinistration of 25 g of xneﬂvciuin
(about 500 mg/kg) up to a total dose of 360 g.

Oxaeillin was introduced into therapy mors recently, _
This is the sodium salt of 5-methyl-3 phenyl-4 isoxazolyl-penicillin,

It resists penicillinase and it is moreover stable in an scid medium, which
means that it can be used buccally.

All authors who have tested its antibacterial activity have found
=« With respect to staphylocei {which secrete penicillinase) == rdnimum in-
hibiting concentrations which are weaker than for methyciliin,

On the average, they are less than 1 mg per ml,

For the nther germs, the spectrum is the same as that for pemicillin.
G but the effective concentrations are stronger than for the former (parti-
cularly for those staphylococci which do not secrete penicillinases).

We must thus reserve oxacillin and mathycillin for treatment of

staphylococcias that resist penicillin G,

The blood rates [counts/ obtained orally are weaker and more irrege
ular than those obtained parenterally.

As for the other penicillins, elimination is rapid, principally
renal and the sample taking must be repeated every & or 6 hours.

Digestive tolerance is good.

The usual cral posology is between 2 and 3 grams every 24 hours in
adults and 100 mg/kg and 24 hours in children,

' ‘These doses can be exceeded without inconvenience, The diffusion
into the LCR [sic/ is rather weak. The local ways can be used,

s e momse o

The injectable solutions (IM or IV permsion) renain 3table at least
2Ly hours after their preparaﬁon. ‘

Best Available Copy

I TV

veaes

0% I i e




The first series of clinical tests published report highly satis-
factory results, For example, Bunn and Amberg obtained therapeutic success
in 16 staphylococcias involving a strain resisting penicillin G, Leduc and
Fontaine reported success in 20 cases of staphylococcis infections; Ruten
burg obtained 40 recoveries in 50 patients revealing staphylococeias due to
a strain that secreted ponicillinase; Abu~Nassar observed a favorable eff-
ect in Z9 out of 36 cases. In France, Massias obtained 24 therapeutic

. successos in a series of 30 surgical staphyloccias which were serious,

However, the remarkable therapeutic successes obtained with methy-
¢iliin ard oxacillin must not cause us to forget the possibility that we
might encounter sirains of staphylococci that might resist both of these
antdbiotics,

This resistance certainly develops through a mechanism that differs....

from the one involved in the secretion of penicillinase. It may be obtained
in vitro, It is completely cross-bred between methycillin and oxacillin,

Fortunately, naturally resistant strains, which have been isolated
from patients, are rather rare today.

However, Chabbert and Baudens found 10 resistant s'c.rains out of 83
tested boetween February 1961 and February 1962.

Tne strains tested came from cases which failed to recover, in spite
of prior antibiotic therapy, in various hospitals throughout Paris,

This advance selection from the viewpoint of resistance undoubtedly
explains the rather high percentage obtained (12,1%4). However, this figure,
as Chabbert notes, "prevents us from being absolutely optimistic on the
future of the resistance of staphylococci to methyeillin and to methyle
phenyl=-isoxazolyl-penicillin,"

(B) Semi-Synthetie Penicillins with Spectrum Jdentical to
That of Penieillin G, But Stable in Acig:Medium

These products have an advantage over panic:lmn G in that they can
bo used orally,

Their superiority is not as great as that of na.tural penicillin V
( & <phenoxy-methyl-penicillin) which likewise resists stomach acidity and
which has for a lorg time been used buccally in therapy. Although the
blood rates [counts/ obtained with the semi-syntketic derivatives, are
higher, their antibacterial activity for a given concentration is genere
ally weaker than that of penicillin V,

The advantage of high seric concentrations however often compensates
for this inconveniencs,
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Phenothicillin ( @ ~phenoxy-ethyl-penicillin) was the first semie
synthetic penicillin in this category to be used in France,

Jeune and Rumbert indicated that thoy were satisfied with its use in
the treatment and prevention of scarlet fever,

The usual posology is 1,50-2 g in adults, in 3 or 4 daily administrae
tions, It is cut in half for childron,

Propicillin ( O -phenoxy-propylepenicillin) has been very well abe
sorbed and likewise gives us high blood rates but it is likewise rapidly
eliminated.

The usual posology here is 2 g in 24 hours for adults and in 3 or &
daily administrations. '

*. Clometocillin ( (. -methoxy-dichlorobenzyl-penicillin),
b

The minivum inhibiting concentrations obtained for various strains
gre rathar weak .. rather close to those of penicillin G and V.,

Furthermore, the serum titers obtained by the usual posology are high

. (particularly in children) and also relatively prolonged since they are still

effective 8 hours after ingestion,
Its use therefore looks particuvlarly promising,

The usual posology is 1 g in 24 hrs for adults, taken 2 or 3 times,
and 50 cg to 1 g in 2 or 3 administrations in children,

Generally speaking, the seni-synthetic penicillins in this category
should be used only for benign infections or infections of medium seriouse
ness, One of their best indications seems to be rhino-pharyngeal infec-
tions. They can also render excelient service in prevention of streptococcis
in acute rheumatism of the joints as well as in cases of glomerulow-nephritis,

Digastive tolerance appears to be good, However,-it is advisable to
be rather cautious i1f the patient reveals irregular features in his elimia
nation (such as diarrhea), .

(C) Somi-Synthetic Penicillin with Spectrum Enlarged to
Include thoe Gram-Nepative Bacilli

Right now, there is only one product (D-alpha~aminowphenylacetamide~
penicillin or Ampicillin) revealing this property which is rather new for
& penicillin, in other words, the new aspect hare is the resaction with
gram-nogative bacilli,

It furthermore offers the advantage of being stable ir an acid ene
virenment and of being active when administered buocally.
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Vith respect to gram-positive-cocei, ampicillin is only slightly
less active than penicillin G.

It is iractive with respect to staphylecocel which secrete penicilw
linase because it is sensitive to that snzyuae, )

It 3s very active against Homophilus influenzae (the Pfeiffer bacile
lus) and against the Neisseria, ’

But the most original activity is the activity which is manifested
with respect to the gram-negative bacilli of the family of the Enterobac-
teriaceae.

Tho results have turned out to be excellent with respect to 2ll of
the strains of Salmonella that were tested; thelr mmltiplication is in ef-
fect inhibited by concentrations aversging between 0,25 ard 1,25 mug per nl,
concentrations which are smaller than those of tetracyclin and chloraie
phenicol,

The activity is likewise good with respect to the strazins of Shigella
tosted,

It is vory irregular with respect to the coliforms (E. Coli, Klebe
siella, Acrobacter) ard proteus.

Indeed, although most of the strains of coliforms and proteus
proved to bo sensitive to utilizable concentrations, some of them neverthe-
loss do resist. These undoubtedly are strains which secrete penicillinase,

With respect to sensitive strains, ampicillin offers the advantage
over tetracyelin and chloramphenicol in that it is bactericidal at concenw
trations very close to the bacteriostatic concentrations,

Here, in the area of gramenegative bacilii, we thus find ons of the
biggest advantages of all of the pemicillins,

We must however remember that other factors play a role in antie.
blotic activity, for example, the in vivo concentrations obtained in ons
part or the othar of the orgauism, Thus the good activity of chloramphenicol
in typhoid fovor has beon attributed to its strong concontrations in the
lymphatdo system,

Finally, ampicdllin is cntirely inactive with rospoct to the pyoe
cyanie bacillus,

Ampicillin is quick’y and completely absorbed by the intestinal mi.
cosa, The blood titers obtained are at a maxdmm aftsr about 2 hours and
they aro groatly diminished after about 4 hours,

Elimination is essentially nrinary and billary, Indeed, heevy cone
centrations are found in the urine and in tho bile, which may be useful in
tharapy. The diffusion into the cephsalorachidian liquid is vary weak,

.5.
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SEMI-SYNTHETIC PENICILLINS CURRENTLY SOLD IN FRANCE
Common name, Cormercial Behavior XNothod of Theoret. Therapoutiec
chemical brand name toward cdminie ezl antie indica=
designae in peniciles strae bacterial tions
tion France 1inase tion spectrun (scheratic)
Methycile Flabele Resiste Parentore Identical to Staphylococciss’
lin line ant al penicil, G due to strain -
Penistaph ' (coces gram  secroting pene '
+ & gram = icillinase (ro- g
| & bacilll sisting penmicile E
5 gran +) 1in G) r
Oxacillin Bristo- Resiste Oral same game :
{5-mothyl- phen ant Parole i
3-phenyl-d . toral
isoxazolyle
penicillin)
Phenathie Synthee Sensi~  Oral saze Infections due "
| eillin eillin tive - t2 coecd with A
(i =pleroxy= Peniplus minor or averw .
ethyl-peni= age seriousness,
¢illin) Prevention of
streptococcliss, i
Propicillin  Domocile Sensi~»  Oral - same sane _
O {A -phenoxy- 1in tive - ' i
propyl-ponie
¢illin)
Clometocil= Rixapen Sensie Oral same same
: 1Un(X - tive
methoxys
dichlorce
benzyle
penicillin) .
Ampicillin Penicline Sensie Oral Expanded Infections due
(D=(X =aminoe tive to cere to cocci; ine
phenyl-acatamido= ‘ain fections due to
penicillin) grams - enterobacteria=
negae cas (Salmonells, 3
tive baoe shigelia, colie
4114 bacilli, proteus)
_ Infeections due
to Pleifler,
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The first elinical uses have produced satisfactory results, parti-
cularly in cases of urinary infections due to colibacilli, protevs, amd
enterocceci; however, this is 2lso true of general infections, such as the
Salrmonelleoses or bronchoepulmoniry cupereinfections due to Pfeiffer baow
11li, Success has also boen roported in cases of septicemias due to grame
negative bacilli and endocarditis,

The usual posology ics 1,50 g = 2 ¢ every 2% hrs, in 4 administrae
tions, for adults, ard about 125 rg per Lz of weight and every 24 hours
for chiliren, likewise 4 times,

irestive tolerance is good; however, in view of the broad spectrum
of ampicillin, it 4s theorctically advisable to watch out for the appearw
ance of an enterocolitis due to resictart germs (for example, & stzphylocos
ccis that secretes penicillinase) as a reswit of the substitution of flora,
as for 2ll of the oral antibiotics with & briad spectram. We will there-
fore have to bo cautious in our posology and in the duration of itreatment
and we will have to watch intestinal passage.

The table above swimarizes the characteristics of those semiw
synthetic penicillins,

AbueNassar H; Williams, T.W,.; You, E.H: Comparative laboratory ard
clinical observations on tWwo new oral penieillins, oxaciliin and ancillin,
Amer J Mod Sci, 1963, 245, #59-L66,

Bunn, &; Amberg, J; Initial Clinieal ard laboratory Experienses with
Met}vluphervl-isoxazylyl-penicillin, New York State J Med, 1561, 61, No 24,
41584162,

Chabbert, Y.A; Baudens, J.G; "Strains of Staphylococci Which Nature
ally Resist Mothyeillin and S5-methyl=3 phenyl-# iscoxazolyl perdeillin (PAZ),
Ann Inst Pasteur, [Yearbook of the Pasteur Institute/, Vol 103, Yo 2,

1962, pp 222-230,

Jourier, M; Humbert, G: Y"Phenethieillin in the Preziment and Prevenw
tion of Scarlet Fever," Pediatrie (Lyon) [Pediatries], 1962, Mo 8, 915-919,

Lodue, 4; Fontaine, J; "In vitro anmd &n vive Studiss of 2 New Syn
thetic Penicillin, 5 msthyle3 phenylek momalyl—peniﬁ.mn, The Conadian
Medical Association J, 1962, 86, 101.105.

Martin, M, et al; "boptiean.&a. Ime t6 Staphylo=seeis Which Raziste

| Current Antibioties «e Purulent Fusion of the Spleen =- Recovery Aftex

Splenectomy and Massive Therapy Using Dimsthoxy-bensardde-peniciliinate of
Sodivu?.;7; Prosco medicale [Thy Medieal Presg/, Vol 70, No 16, 1962,
i co medicale ‘ R _

Massics, P; “Use of a Now Synthotic Penldllin in Surgiocsal Stepiylos

cocoias — Oxacillin, la Gaz Ned dg Francs [The Medical Gasstte of Prance]
Yol 70, No 13, 1963, pp 235?" .
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Rolincon, G.B(4 Stevens, S; Meroblological Studies on a New Broade
Srectrum Penicillin, "Ponbirin," Sritish Mod J, 1964, 2, 5246, 191196,

Rutenburg, A.M.; Greembersz, .L; Levenson, 5,5; Schweinburg, F.B;
Clinical Evaluation of Semetnyl-phenyl-li is r:xa.zoly‘I ponicillin in Staphylo=
ovecal Infections, New England J of Med, 1962, 206, No 15, pp 755=758.

2o dntibiotics of tha Strentamramina Granp (Compound Antihioties)

In 1961 we reported the first results putlished on biological and
clinical experimentation with staphylomycin.

The ease with which we can vse this antibiotie, the absence of toxie
city, and the fact that a very small number of staphylococci resist - these
have never been denied.

Another substance of the same group was sold in 1962, This is Prise
timmycirx (Pyostacin) which was isolated in France from one of ithe streptos
myceses (5. pristinae spiraiisj.

This agun is & mixturo of several substances {at 2east two) whose
e}mmiml nature is not entirely known,

Pristinamycin exerts iis activity with respect to gx'am-positi‘ve and
gramv-negative coccl as well as grame-positive bacilli, On the ot.her hand,

4t is insctive against gram-negative bacilli,

¢

“ As 4n the case of suphylowcin. most of the staphylococci strains
are sensitive here,

The baetarleid;l &oncaztrations soens to Vo rather close to the
bacterinstatic consentrstions. There is & crussebred ruciprocal resistance

bewesan staphyloryein and pristinamycin,

maximm sfter about 2 hours and they are greater than the lnhibiting cone
santrations ohservel in vitro,

Tho conoantration in the organs is the same £3 that in the blood,

 Fary thevapsutic suucessss have been rspbi*taﬂ, particularly in
stephylecossias,  For instance, Darbon had § definite suscasces out of 7

cases of septisexdia due o staplylosocei. In the surpieal staphylococcias

and pn»ﬁealsr}g in the csta-ariicular cnes, f;mmt rasults wors likew

}dw @bwmd iqhnboﬁ,. st el,u

asemso of 4tr pood sclivity tﬂ.ﬁ: respwt o gouoseacus, Siboulet

propesed & “migite” ireatment of ssuts bMlesnsrriagia by & Sixggh dose of
2. 5 T {sﬂ:ﬁw u m’r. 2uidve ag;inat wm)

The toxieity is practically vero, The blood concentrations obtainad
 experimantslily in the serum after adairdstrztion of the usual dose are at a
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In infections of medium seriousness, the posologies are between 2.3
g evary 24 hrs, distributed over 3 or 4 acsec in the edult; and 50-100 mg
per kg, every 24 hrs for children,

A sories of studies concerning this antibiotie was published in
la Semaine des Hopitaux [Hospital Woel/ (Therapy Week), No 38, 1962.

3, The Rifamyeins

The rifamycins are antibiotics that were “soldated in I;c,aly from a
strain of streptomyces (streptomyces mediterranei).

Rifamycin SV (Rifocine), which seems to be tha most uctive hers, is
a chomical derivative of natural products.

h rocent symposium (Milan, June 1963) brought out the fact that
pharmacological, bacteriological, and clinical tests have been made with
this antibiotiec,

It is used in therapy using the parenteral method,

The minimum inhibiting concentrations ~- witn respe.t to staphylc.
cocel, streptococci, and pneurccocel «- ars among the lowest ever observed,

Staphylococci strains which reszist spontaneously are very rare 4o
day (Hauduroy); there is reason to fear, however, that they will Secome
increasingly frequent as we g~ alonz and as the employment of antiblotics
becomes increasingly wide~ .d. There 15 no aeross~brec resistance with
the other antibioties,

The enterocoeci, the gram-negative diplococel, and the gramepositive
baecilli have their mudtiplicaticn inhiblted by rather low conceutrations,

The bactericidal concentrations are likewise rather weak,

Tha bacteriostatie activity upon the gramenegative bacilli on the
other hand is muech les: marked,

One particula~ fsature which we might point out here arnd which mighf.
be interesting is the good bacterlostatiec activity of rifamyedn SV with
respect to mycobacteria and partiecularly the hoch -bacillus,

4 pharmzcodynamic study has revealed that «e after the intramuseunlar
injection of the doces nsad in therapy (250-500 mp) == the blood titers
went up to a8 much as 2-6 mug per ml, about {1 howr after injection. Therte
peutic concentrations cen still be observed during the 8th hour,

Thu mode of excrotion of yifamycin SV is very spocial, Tids anti.

biotic 15 in affect eliminated ersemtinlly by the liver and %hs Mle {A0.
80%) whare very beavy concentraiions can be cbrarved (mors than 1 mg/al),
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Renal elimination is much weaker, The product is not diffused into
the LCR. The thorapeutic indications thus are essentially those for cocci
.Anfections, particularly infections dus to staphylococci that resist the
other antibioties, ard the hepato-biliary infections, likewise due to grame
negative bacilli, because the biliary concentrations generally are greater
than the minimum inhibiting concentrations observed with respect to these
bacteria in vitro, '

The clinical experimentation here was accomplished especlally in
Italy. Many therapeutic successes have been reported particularly in
medical or surgical staphylococcias and in cases of cholecystitis and
angio=cholitis,

The use in tuberculosis is now being studied.

The tolerance of the medication seems to be excellent; in particular,
woe do not observe any toxicity with respect o renal, hepatie, and heratoe
poletic functions, The absence of toxicity for the 8th pair [fcouple/ has
been emphasized., A few cases of skin intolerance have been reported.

The intramuscular injections are well supported locally although
they sre sometimes painful,

The usual posology is 0.50 g-1 g distributed in 2 or 3 intramuscular
injections every 24 hours in adults, In case of children, we use doses
between 0,125 g and 0,75 g,

Tapie, P; 1a rifamycine, Contribution a son etude experimentale
R%fanwcin == Contribution to Its Experimental Studx%, Thesis, Paris,
9 2. ’
- Bauduroy, P, Tosset, W; "Sensitivity of Staphylococci to Rifamycin.

SV, Chemotherapia [Chemical Therapy/, 1963, 6, pp 315-318.

L, Fusidiec Acid (Fuecidin)
This was isolated in Denmark from & "Fusidium coccineum" mushroom,

ts chemical structure is steroidic, In therapy, we use the sodium

' éjalt,of this acid., Much experimentation was done on this product in the

Scandinavian countries and Great Britain, In France, experiments were
conducted by Martin_, Chabbert, and their associates,

The spectrum of antibacterial activity, as in the case of penicillin,
axtends to the gramepesitive and grame-negative coccl and to the grame
positive bacilli,

The activity is particularly interesting with respect to staphylo-
cocci. The minimum inhibiting concentrations, capable of causing bacterw
lostasis, are low and somewhat close to those for penicillin G (for sensi-
tive strains), Bactoriostasis is inhibited in the presence of serum (25%)

- 10 -

" .-mmmmj'.

4 ST n e ———— 7 o s - Amotse <rgm

R b e e s et




-————— .

—r i on

. ~ wi . .
because of & connection fbord/ with the proteins which, furthermors, is
reversible,

The bactericidal concantratiens ave definitely higher than thoss of

(3 . penicillin, Thera is nc cross-bred resisiance with tha othsr antibloties,
except with cephalosporin P which is likewiss an entibiotic with a stercidis
structure,

RIZKRT ®aw, tha pnu-her @Ff efarhriadocens sirains whieh resist Huels
Gin is very srmall but the generalized use of this antibiotic involves the
risk of causing a solective cdevelopmant of thoso sirzins,

To avoid tho scleciion of reszistant rutants, it sce=s a gocd idea to
use fucidin in association rasticularly with the penicillins, espect-lly
since this association is considered synergic ty most of the authors from
the viespoint of bacteria-xdllinz.

The blood concentrations obtained with therapeutic doses of fucidin
are high, something like 15-20 mug per =i,

They can even attain definitsly higher rates (more than 100 mg/=1)
after continuons ireatment because of an accumulaticon in the blood,

) Tha excretion is rather siow and takes place through the bile ard
the wine, Urinary elimination is wesk,

The concentration in tissues is wsaker thsn in the blood.

The diffusion into the cephalorzchidian liquid is rather high (1/4— -

O of the blocd titer, aporoximately); this might perhaps maks it psssible

to use fucidin in certain cases of meningitlis,

Many elinical experiments have been published., In France, Martin
obtained 21 favorable results in 28 cases of staphylococcia, particularly
in twWo cases involvinz osteomyelitds,

Cther Scandanavian or British authors obtained good resulis in sepe
ticemas by combining penicillin with fucidin or methyecillinefueidin,
The best indications scem to be the chronic staphlococeias and those staphe
ylococelas where the lesions are well vascularized.

The medication is administered per os, in coated pills, ard it is
tolerated rather wall, apart from some digestive manifestations (gastric
burns, intestinal passage disorders). But no toxic accidents involving
the liver, the kilneys, the hematopoietic or sensory organs have been ree
pt:rted. No action of the hormono type has deen reported for this medica-

on,

The usual posology is 1,50 g=2 g per day, thres times.
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¥artdn R; Chabbert, Y.A; Maridin, I; Rarred, J; "Fucidin, a New Cral

Antibiotic for Action on Staphylococci," la Presse Medacala, 1963, 71, Yo 2,

pp 51- 530

Barber, M.D; Waterworth, 2; Antdbactarial Activity in vitro of Fucle
din. mcet; 196‘-’ 1 pP 928‘9330

Sevion, E.F., Garrod, L.P; A Case of Staphlococusl Septicendia
Treated with Penloillin and Fucldin, lancst, 1562, 1, pp $33-935.

Teylor, G., Blocr, K; Antistaphylocoguzl .\et..v"ty of Fucidin,
lancet, 1962. 1, PP 935-937.

5, Xitssamvein or leucorrein {Swvmaptin) e s

Thl& i3 an antibioiic exiracted from cultures of strepioryces (sirep-
tomyces Idtasatoensis hata) in Japan in 1953, It has been usad for &
rather short tize in France.

This is actvally a wixture ol verious antiviotic substances (6) whose
chexdcal natura is not entireiy clear; it is part of the gioup ¢f macrolids
(erythroxycin, carboxyein, olearlo=ycin, spirazyein); but, because of its
compourd nature, it is closer to the antibiotics of the group of strepto-

goamin {staphyloryein, pristinaxycin).

The kitasamycin base (a white powder with 2 bitter taste) and acetyl-
kltasarycin (insipid) are used via the buccal route.

Tartrate of ki’‘asamycin, which is soluble in water, can bs used via
tha parenteral route, although only i.v., because of'its acid pH.

Iike that of tha macrolids or gram-positive cocei, the antibacterdal
spectrun exterds to the gram-negative cocci (Neisseria), to the gram-
positive bacilli, amd to some of ths gram-nsgative bacilli (Hsmophilus,
bordetella, brm.ella) .

_ Most of the gram-negative bacilli, on the other hand (Enterobactere
iaceae, pyocyanic) are not Sensitive to the utilizable concentrations,

Jonbon, et al, tested this antibiotic against 118 strains of staphye
ylococeoi isolated in their hospital ward,

Of these, 52 strains (44,1%) were highly sensitive but 43 strains
ware highly resistant (C ¥ I higher than 25 mug/ml).

Other strains wers sensiﬁte to intermediate concentrations,

Most of the resistant strains came from subjects who had already
been treated with other antibdotics; this suggests a phenomanon of cross-
bred resistance. ~
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In vitro, the authors were able to render an initially sensitive 1
staphylococcis strain resistant., This resistance was cross-bred wiih 3
erythrorycin and pristinamyein, t

The authors alse tested kitasamyein against 20 strains of enteroe
cocci, It proved to be more active at the usuel concentrations than most
of the other antibiotics. The m.ooa concentrations obtained after the :
usual doso of 400,000 units (400 mg) are at a mexdimum during the first 2 r
hours. They veach rates betweon 0,50 and 1 mug/ml (Ranna) . :

Cliudeal studies gave the French researchers a good impression in . ?
inlections of rwdinor or average scriousness due to pyogens; about 804 suce
ceSs was registered, par tiou“rly in skin and lurg infections,

?

This antiblotic is of interest primarily because of its perfact
tale*ance which makes it siiscmsly casy <o hanule, This confirms the ale
most zerc toxicity found in animals,

The possibility of using heavy concentrations i,v, will make it J l
perhaps useful in cortain sericus staphylococcias. :

i
The usual posology in the adult is 800,000~1,600,000 units (or 800w 1
1,600 mz) by the buccal route, administered 4 times; 600,000 uniis or more 3
in i,v. perfusion, for 24 hours, For children, there is one form that 3
cpmes ir a syrup. .

1A New Antibiotic, Syneptin (Kitasamycin)," Gazette Med France, 1
Vol 79, No out of series, 1963, ,

LB st

Ravina, 4, "Kitasamyein," Presse Med, Vol 71, No 46, 1963,
pp 2198-2199, |

6, Paromormycin (Humatin)

This was extracted in the United States from cultures of streptomycas
rimosus paromomycinus." Its chemical formula is known (D-glucosamine-
dosoxystreptamine-D-ribose Diaminohexose)., It belongs to the family c¢f
oligosaccharides (streptomycin, Kanamycin, neomycin, soframyein),

This antibiotic cannot be nsed parenterally because it is highly
toxic for the 8th cranial pair and for the kidney., When absorbed per os,
it is practically not absorbed at all and it is used in-infections and in
intestinal parasitoses,

Its activity spectrum is quite widespread,

In vitro, it inhibits the multiplication of most of the grame
positive or gramenegative bacteria at concentrations which can be obtained
in the intestinal lumen, 3
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But == and tlds is its original feature here =~ it is also very
active with respect to the dysenteric ameba because of the direct action
which was demonstrated in vitro and which comes in addition to ths action

~upon the associated flora,

An activity with respect to other protozoa (Lomblizs, trichomonas)
was also digscovered.

The elinieal tests revealed sxeellent results in the fleld of ine
testinal bacterial infections, particularly the salmonelloses and the
shigelloses, intestinal infections due to pathogenic or pyocyanic staphylo=
cocel, and in children 4y the case of gastroenteritis due to entcropatho~
gsuia colibaeilli, .

Mach experimentation has been carried on in several countries with
rospect to its use in amebiasis, In Moroeco it gave highly satisfactory
resvlts in the acute or subacute forms in the research done by Hugonot and
assoclates, It also produced good results in other intestinal protozooses.

The product is well tolerated., Diarrhea cases attributed "co micro-.
bial lysis can be observed some times, There is also reason to watch out
for diarrhea due to yeast (candida), as a result of flora substitution,

The daily dose is 1.2 g per day for the adults and 3050 mg/kg for
children,

The everage duration of treatment is 4.7 days, A single dose of
4 g has been proposed in the case of amebiasis,

Engonot, R; Jego, Ji latapie, J.L; Folssac=Gegoux, Ph; "Treatment
of Intestinal Amebiasis by a Single Administration of “Paromycin Sulfate,"

Bull et Mem Soc ¥ed Hop, Paris /Bulletin and Reports of the Parls Medical
Hospd.tal SocieE?. Vol 77, No 7 ard 8, 1961, pp 211215,

7. NModified Antibiotics

Other antibiotics recently sold in France are substances that are
either related to or that are modifications of existing antibiotics:

Thiamphenicol (Thiophenicol), which we announced in 1961, is now in
use in Francs.

Wo might remember that this is a derivative of chloramphenicol
whore the NOz radical situated in a para position on the benzenie nucleus
is replaced © ty a methylsulfone radical (Cﬂa-soz).

On an experimental basis, in animals, thiophenicol, when admine

ist.rod in eaual doses, produced less high blood concentrations although
they Were more vrolonged than in the case of chloramphenicol and urinary
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and biliary concentrations which wers definitely higher, On the other
hand it was slightly less toxice for laboratory animals, From the bactere
iological viewpoint, its activity is exertcd on the same gorms as that of
chloramphenicol but it is much wezaker, The minimum inhibiting concentrae
tions in effect are gencrally higher, pvarticularly for the salmonella,

Thiophenicol is used above all in wrinary infections and typhoid
fover,

It was studied recently Lty Janbon and associates and by Keddari
in connoction with typhus. These authors found the following: good active
ity on tho part of tho product, since all cases rocovered with posologles
varying botween 5 and 10 cgz/kg, on tho average; the possibility of re.
lapses (28% of the cases), but the absence of complications connected with
bacterial lysis and the liberation of erdotoxin ~- this, perhaps because of
the Ygentler® action of thiophenicol which is less bacteriostatic than
chloramphenicol; the rapid sterilization of the stools in the cases veriw
fied, perhaps due to the better bile concentration; it is difficult to
estimate the medullowsanguinary toxicity. In some cases, a decrease in the
granulocyte count was found after treatment, but there was nc aplasis.

As far as we know, the literaturc on this subject does not contain
any cases of aplasia connected with thiophenicol, However, in view of the
rarity of these accidents, we do not have enough information to come up

with a final opinion,

Janbon, M; Rrunel, D; Bertrand, A; Alleun, Y; "First Experience in
the Treatment of Typhoid Fever with Thiophenicol," lMontpellier Med, 40,
1961’ 26'

Keddari, M; Le traitement de la fievre typhoide par le thiophenicol

[Treatment of Typhoid Fever with Iniophenicol/, based on 33 observations
collected at the infectious disease c¢linies, Pr Janbon, thesis, Mont-
pellier, 1963,

Ponimepicvelin (penetracyn) is an original antibiotic resulting
from the synthesis of two conventioenal antibiotics == penicillin V ard
tetracyclin — into a single molecule., Ibre specifically, we are dealing
here with phenoxy-methylmpenicillirats of a tetracyclin which has been
made highly soluble, in other words, mepicyclin (lhydroxyethyl-diethylene
diamino-methyl-tetracyclin),

Penimopieyclin is highly soluble, It can thus be used both pare
enterally and buccally and it diffuses better into the organism than penie’
cillin V and tetracyelin, by themselves.

The blood titer (expressed in bacic tetracyclin) obtained with the
usual dose is betweer 3 and 4 mug/ml, They are at a maximm about 30-60
minutes after the administration (per os, IM) and they persit (12 hours)
because of the rather slow renal elimination,
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Passago into the cophaloraciidian liquid is mather good (1/8 of
the blood titers) and parmits utilization in certain cases of meningitis,

The antibacterial specirum is very broad and extends to the cocci”
ard the gram-positive and gramenegaiive bacilli,

The mepicyclin fraction seoms to protect the penicillin V fraction
against the action of ponicillinase and this oxplains the action on sirains
that resist penicillins G and V, -

The therapeutic results published in general medicine and in pedi-
atrics are satisfactory.

This antibiotic is exiremely easy to handle due to the absence of

'tmd.city and its good tolerance when adiinistered by all routes.

-

The usual pesologies are 1 g in 24 hours, administered twice (this

‘corresponds to 50 cg of tetracycli. and 600,000 units of penicillin V),

elther orally or IM, For children, we prescribe 15«30 mg/kg and per 24
hours,

These doses can be increased without inconvenience in severe infece

tions,
Intraveonous perfusion can also be used then. local utilization is

kewlse possiola,

. Demethylchlortetracyclin {mexoein), This substance, produced by a |
mutant of "streptomyces aursofaciens" is a part of the tetracyeclin group,

Better intestinal absorption and slower renal elimination give it

- _higher and more prolonged blood titers than the other cyclins., A more re-

duced posology is thus possible (60 cg in 24 hours, administered twice, in
the case of adults, 10-15 mg/kg and 24 hours for children), Numerous cline
dcians have experimented with this product in France. They roported exe
cellent results particularly in oto-rhino-laryngological ard respiratory
infections in adults and children, Tolerance is very good, We must how=
ever watch 2ut for some very rarz incidents of acute diarrhea due to flora
substitution and photosensitization, as in the case of the other tetracy-
clins,

Pyrrolidino-methyl-tetracyclin (transnyclin), This is a soluble
and stable tetracyclin which can be used intiravenously., The bloed titers
obtained are high. and persist after an i,v. injection of 275 mg at thera-
peutic doses frates; for 2% hours, T can be used with greater posologies
in adults, in serious infecticns (2 ox 3 injections), Clinical experimente
ation has been reported with good results, For example, Grislain obtained
good results in pediatrics (ir contimious perfusions or in the form of ine

jections into the perfusion tubing).

The addition of certain carrier substances to tetracyclin, lLexa-
meta~phosphate of sodium (*he:acyclin) or citrie ion (*pancyclins or phytie
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acid (*ambramycin) enable us to get blood titers grester than those ob=
tainod from the basic tetracyclin used by itself,

Homisueeinate of Chloramnhenicol (*solnicol). This is a soluble
derivative of chloremphenicol which can be used parenterally, IM and IV,
It can be extremely helpful in serious infections, in special cases of
mening%tis, vhen the buccal route cannot bs used (coma, digestive intsnle
erance).

Naw forms of novobiocin are also beinz sold row: here we have an
injoctable form (*injectable cathemycin), a hydrogcnated derivative,
dihydronovobiocin (*wvulcardcin), which gives us high blood titers after
ingestion,

8. DNumerous antibiotic associations have also recently been intro=
duced into therapy. Vie are, pcrsonally, not at all in favor of the mulitie
plication of these products because the posology for each one of these antiw
bioties, whenever two of them are combined, depends on the other associated
antibiotic; besides, it is not easy teo study microbial sensitivity by the

" plate method; the association of two antibioties is not always desirable

and, if it is useful, it had better be left to the free choice of the -
practicing physician; finally there are many more dangers of intolerance.
(ﬁ 9. The incidents and aceidents in antibiotherapy continue to pre=
oceupy clinicians,

At the last congress of the Association of French-speaking pedise
tricians, Laplane and assoclates discussed this question and placed it in
the context of the "medication, the terrain, and the person prescribing
the medication"; they also desaribed the mechanisms involved in great
detail,

There are two typoes of unpublished incidents which were reported
recently:

F. Richet and associates observed neuro-psychic aeccidents in 3
chronie uremia patients who had been treatod with methane-sulfonate of
colistin (parenterally, at doses of 3-6 million units in 24 hours), Tha
disorders were of the obnubilation and dysesthesia types, particularly -
peribuccal and thoy were also of the agitation, anxiety, hallucination,
hypotonia, abnormal movement types; in two cases, this ended in terminal .
¢oma,

These are not accidents due to over-dosage as a result of accurmue
lation, nor are these accidents due to endotoxinic shock: according to tha

authors, this involves a partiocular susceptibility of patients with chronie »

uremia to that particular product, We must note thst no increase in remsl
insufficiency was observed,

This latter fact confirms the absence or the very low fonAI toxia
city of methane-sulfonate of colistin which was noted by many authors,
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For our part, we always used this zntibiotice without any major
incidents and with beneficial results,

Vic-Dupont and assoclates described an aceident involving 2 very
peculiar and very deceptive intolcrance of methyeiliin, an intoleranca of
the psoude-infoctious syrdrome type, In throe serious cases of infection
treated with methacillin 1.V., those suthors, after sevsral days or weoks
of wnatmont. whilo the evolution was favoralle, observed a rather abrupt

~ return of {ever, accompanied by chills, vomiting, headaches, impression of

epigastric bur, and reswmption of hyperleucocytosis, FHowever, these alarme
ing symptoms, which simulated a return of infectious processes, disappoared
rapidly aftar th» mothyeillin was etcpped,

Such accidents, whose mechanism remains unknown, but which is pro-
bably of an allergic nature, are particularly worth-while studying because
lack of familiarity with them mighi mistakenly orient the physician toward
an infectious etiology and cause him to use methycillin in tho treatment
Whereas such trestment with methycillin shouid jmmediately be interrupted.

Laplane, R; Debray, P; Etienne, M; Graveleau, D; "Accidents in Antie
biotherapy,” XIX Convres de linssociation des pediatres de lanrue franeaise

III: les aceidents en therapeuticue pediatrigue Z19th Congress of the
Association of French.Speaking Pediatricians., III: Accidents in Pediatrie
Therapx7 16.126; Expansion scientificue Publishers, Paris, 1963.

Richet, G; Ardaillou, R; Sultan, Y; "Neuro=Psychic Accidents in
Chronic Uream Cases Treated with Methane-Sulfonate of Oolistin." Bull et
Mem Soc Med Hop Paris, 1962, No 14, 1199-1205,

Vic-Dupont; Rapin,M; Huault, G; "Acclidents Due to Intolerance of
Hetzwcillim of the Pseudo-Infectious Syndrome Type,”" Presse med, 1963, 71,
271-273.

10, Wo #ill not go into the problom of the pew sulfamides here;
thia problen vag covered recently in our magazire,

We would like to ask our reariers to refer to that particular arte
10184

From the sulfamides We can ~ve on to a new compound in the group
of nitrofuranes; this is a compound which was recently introduced in there
apy and which 13 called nitrofurazolidine (furoxane); it can be very ade
vantageously used in intestinal infectlons, particularly infantile gastro-
anteritis casas, -

Butin.' '3; Vilde, J.L; "Current State of Sulfamidotherapy in Ine

‘fectious Pathclogy," Rev du Praticien (the Year of the Practitioner, 1963),

Vol XIII, 31 s, 126132,
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L L Mhorobaches Closcae® Septmemas '

i gy In our gensral review of 1981, vs re,ao:'hed the increasingly widee !

% { b spreacx sceurrence of serious infections due to germs which in the past t
wore identified as saproplytes or s..;.vh’r,ly vathogenie, such as the Pro= 1

teus, serratia, and especlally the pyoeyanic baeilii; an entire issus of

. Ia_Rovae du Praticien was devoicd to that subjeet; the report was eniitled
Urrenentslny Bacterial Infactions.t. We might 1~iquﬁ.:,r »ocall the response
ible factors heres solecilon OF ThOca recd. .»tam; strains &5 a result of the
inereasingly widenpread and ommm.es exceszive use of the usual antibioe |
tles; elrculation of thess strains ir a hospitel envirornments incroasingly ]

' frameu., practice of diverse instenmontal oxplorations or Yovival maneuvers {
porformed on seriously 11l putients or on weakly-resistant operation cases : _
== although rigorous asepsia is not always easy to carry out. B
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Recently, fomr cases of MAercbacter cloacae! septicemias Were re
proted to the Medical Society of the Paris Hospitals,

i

The germ involved, a gram-nezative bacillus of the family of Enterw 2
obacteriaceae, until then had enly been considered us a rather minor and , :
unimportant saprophyte, particularly in the infestinal mucosa, ;.‘

: : The thres cases reported by ViceDupont, Iissac, and .mstutz ocnurred 2 {

" almost simultaneously, causing a veritable minor hospital epidemic in thres '

patients who were stricken with severe tstanus, who had been tracieoiomized,
curarized, and who Werse on & "blanket" antimotherapy regime (penicilline

streptomycin),
"‘he symntomatolcgy revealed a combi, na.'tion of & sapticemic Synarons,
Q a bronchowpulmonary attack creating suspicion of an acrial entry way

(tracheotow-asp:’xrauon) and, in 2 cases, a coma and irreversible .ol]ap-
, sus, perhaps pointing to a release of endotoxin,

PP RS

Along with Verl:iac, David end Hazan we 91 o reported a case involving
‘an Beyear old child,” after heart surgery, wzth plaeccment of an ivalon prow ?
thosds (CIA with abnormal vonous roturn)s A5 in the faverably doveloping :
cases of Vie-Dupont, rocovery was obtained only after long antibiotie ’
treoatment, which was adspted w the particular bacterdcidal capacity, coms
bined with corticotherapy wiots offect was highly benaeficial,

Vic-Dupont; L'iséae; Js Ainstutz. Ph; "Three Cases of Aerobactor N
eloncaa septicemia = the Result of ;Ios;;ita,l_ism, " Sog Med Hopit Paris, 11k, B
Na % 1963; 5”1—2”-?3 .

Bastin, R: Verllac. F; Lapresle, ”c:L, David, V; Hazan, J; "Aerobacter
cloacae Septicemia == Recovery Due to Antibiotherapy and cortieotherapy, "
Soc Med Hooit Paris, 1963, 114, No 3. al»9.25lv.
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The tochrique of irmrmunofluorcscsnce (IF) 4s based on the pozcibil.

4ty of combining the globulineantibodies with o fluorochrome, without ale

tering their immurolegiecal reactivity; thic possibility wes discovercd by
Coons,

long used almust exclusively in basic research, it wors applied moro
recently in modical diagnesis, particularly in in¢;v.*4ua pathology.

A number of variations of this technique have beesn used:

The direct mothed consists in establishing contact with a prepara-
tion fixed o ¢ slide and presumed to contain the antigen to be identified,
on tha one hand, and a solution of corresponding antibodies which had ear-
lier been combined with a fluorochrome (generally, isothiocyanate of fluo-
rescein). Theantibodies are fixed on the antigens; the non-fixed surplus
is eliminated by washing. The preparation is then examined under the micro-
scope, with the black background illurinated by radiation capable of excite
ing the fluorescence of the fluorochrome (violet, ultraviolet), The antigens
are thvs made visible by the specific fluorescent antibodies which are fixed
on them and they can thus he identified right there. Bacilli will appear
as greenish rings; viral antigens will be located inside the iifected cells,
for example, The preparations are made with the help of various specimens
(throat, stool, LCR, histological sections).

The indirect method is generally used to establish the presence of
antibodies in the serum of the patient, something like a serum diagnosis
or a complement deviation reaction, for example. It is based on the prine
ciple of Coombs [sic/.

We put the serum from the patient (who was presumed to have syphilis
in the example selected here), in a suitable dilution, on a prepar:tion
that is fixed on a slide containing known antigens (for example, syphilis
treponermas), After washing, which eliminates the surplus of antibodies
that are not fixed on the antigens, we, for the second time, place an
antibody solution on this and this time the antibody solution is combined
with human antigamma globulins which are fixed in turn on the patient's
antibodies ("double layer" method). Once again the surplus is eliminated
by washing, The antigens appear fluorescent under the UV microscops when
the patient's serum contains antibodies; in the opposite case, they re-
amin invisible,

Other methods are less utilized, such as the anticomplementary mothod
or the fluorescence inhibition method.

The solutions of antibodies used are the globulinic fractions of
the serums from hyperimmunized &nimals, combdned with flucrochrome under
vwelledotermined physicochemical conditions. They can be stored in a re-
frigerator, ‘ :
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Thus the I ‘téchnlque feztures the venefits deriving net only from
the specificity of a scrological method but also the benefits deriving from
the rapidity of microscopic exa: .nation, '

dmong the applications of the IF method in infectious pathology,
we must distinruish applications in the field ot rescarch, for example,

the study of the i .. 7o anvigens in the infected cells, the
stidy of the forumi o0 vivodies, the stady of the duvelapment of

antigens in vive; etc; these are tromendously important frod the thevPuts
ical viewpoint of course; and we aiso have applications in the practical
field of medical diagnosis which we can quickly review,

Among the enteral infections, only the infantile gastroenteritis
cases (GET) due to pathogenic colibacilli have benefited from this teche
nique. This is a direct method employing combined serums of rabbits, core
responding to the 10 responsible serotypes. The results published by
Whitaker (1958), and particularly thoso published by Le Minor, Fournier,
and Eliachar in France (1962; were bstler than those cbtained with the
‘usual technigue (culture- aggluiination), in terms of sensitivity; as far
/as the specifitvity is concerned, it is satisfactory, undoubtedly because
of the B antigens which envelop fare found in the envelop off these coli-

 baeilli,
Fe

. The rapidity of the method makes it possible to discover infected
infants immediately.

i Attempts to use them in connection with salmonella, shigella, and
cholera vibrio, on the other hand, failed because of the antigenic O come
minities of these germs with numerous saprophyts bacteria in the digestive

tract.

The application of the direct methed to the diagnosis of whooping
cough was proposed by Donaldson (1960) and Xendrick (1961). In France,
J, Marie, Herzog ~nd Gaiffe (1963) were satisfied with a method which en=
abled them to detec. the disease early in 2 high parcentage of cases.

However, certain difficulties, which we likewise encountered, such
as the cross-bred reactions with neighbering gerns, as wall as difficulties
of interpretation of certain slides (specimens taken from the throat), have
been reported, by the abovementioned authors and undoubtedly explain the
possibiiity of some errors. '

The application in the diagnosis of diphtheria has beon tackled in
twn different ways although, in both cases, this involved a direoct method
applied on scrapings taken from the throat.

Whitaker (1961) combined a diphtheria antitoxin, whereas Moody
(1963) used & combined antibacterial serum (prepared tirough hypereimmme
ization)of a rabblit with the help of antigenically complete live diphtheria
bacilli),
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These two types of combined substances erabled their users to astabe
lish the presence of Klebs-loeffler-bacilli in the specimens taxen from
the diphtherie throat (2llowing the swab to incubate in a liquid medium
for severszl hours vrior to the preparation of the smears).

Bowever, neither of thesc two combined substences produced perfect
specificity, it scems, becauss false positive fluorescences are possible on

the part of the saprophyts Coryncbocierizceas or other bacteria present in
the speolmens taken from the threat,

The IF method thus does not appear to offer sufficient reilability
in this case, at least it is not far enough along to be usad at this time.

Next, it would be lozical to take up the topic of direct irmuno-
fluorescence for the icolation == from the throat -- of sireptococci of
Group A, the only ones that are iiable to be responsible for nephritogenic
anginas, scarlet fever, R.A.A. jgi§7, since the scrum precipitation method
of Lancefield is rather lonz and delicate.

However, Moody and associates first of all combired an antiserum of
Group A and then observed a strong cross-breeding reaction which was quite
unexpected and which involved the C and G streptococci here. The extraction
of the antiserum and the use of the fluorescence inhibition method reduce
this inconvenience. .

The results on specimens taken from the throat were reported by
several authors (Redys, Peeples, Cherry, Wolfe, Hzlperen, Warfield) and in
75% to 95% of the cases they agree with the usual method (culture-serum
proc.pitation), The disagreements seem to be due to false positive fluores-
cences, :

Although this application is quite worth-while, it has not yet been
sufficiontly utilized to enable us to come up with a conclusive judgement
as to its valv

Still talking in terms of bacterial infections, & number of other
applications have been proposed but the advantage of the IF method over ths
usual methods is not evident in these cases:

The pathogenic staphylococei which secrete coagulase could be dise
%inguished by a specific conjugate [combined subsuncf‘e] (Carter, Blobel).

Using the direct IF method, Page was able to establish Pfeiffer
baeilli in the LCR of meningitis cases due to that virus, even when the
culture remained negative after antibiotic treatment.

The possibility of using immunofluorescence in order to identdfy
meningococci end listeria monocytogenes has also been demonstrated.,

We night also mention the applications propcsed for infections in-
volving brucella; pasteurella; anthrax; swine rotlauf bacilli; melioldosiss
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the loplospira; and the exeilsia, {
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the IF method in the diaznosis of vensresl diseases rroposad by Deacen: 1

we will not o into deiail heocause this is nod exactly owr subject hare 3
teday. [ !
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The direct mothod used in Dlemnonrhazic does mot offer any advant.
ages over the sindpls gram-staining 1oiled 1D &cuta cafas &nd 3%
: saxe raesults as the culiurs in chronic cases, with o certain adv 3
‘ tcrms of simplicity and rapidity (aithough tho swabs sust to incutated -
12 hou‘i’s). 9
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In tre feld of syphxilis, the IT method has been used rore widely. .
. It was introduced into Trance 5y Sorel and Dwel (1559). This is an ine
T direct serological method using trosonesice anitigens. 1
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! The zniibedies which were established in the seru= of patlents zre
: not the reagins but roiher specific antibodies of TP and the antdprotein
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: of the group (Pillot zrd Sorel,
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Iis specificiiy ard importance have teer. widaly dadaled,

P T

=
Eaton agent (PFI0) seems to benefit censiderably froz izmunofluorescence
: which, ir effect, is today the only practical diagrosis methed. ;

; Tho diaznosis of aiypical prirmitive luns dizeases due to the . )
$ =) A8 by

Yere again we use the irdirect method since the anligen consists

k of histological sections from chicken exbryo lunzs experimentally in-

B O fected with the mycoplasm. The specific antibedies evidenced here in the
serum of patients are different from the cold azglutinins. 1In France,

- e .t Y i e e

: Thivolet, Sohier ard their associates, working with a series of 102 atyp- A B 4
bR ical pneumonia syndromes, Were thus able to evidence this otdolos- 30 3
: times.

™
P P T

”

. In the area of virus infections, diagnostic applications are much
Lo more limlted,

The diagnosis of grippe by the direct method involving threat
washing liquid was proposed by Iiu but has produced some highly inconstant
results,

P

P It is possible to identify the herpetic virus in skin lesions

PR RTITe

L (Biegelsein),

% The rapid identification of poliomyelitis viruses on cell cultures -

| was proposed by Haich. " .

: The application in the diagnosis of rabies seems to be most worthe B~

| while here, The virus antigens can also be established in the nerve cells
L of infected animals with greater sensitivity than the conventional teche .
nique of Negri body staining (Anastasiu; Goldwasser; Etchebarne), : 1
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In parasitelogy, applications in cennection with candidosis, smi
tdasis, tryparoso=miasis, helminihiasis, a&ad ixichomonas have barely bsen
stasted,

Cn the other hand, the irndirest metkhed enahled Goldnman and, in
France, Garin ard Anbroise-Thomas, %o perfor= 2 serun aizsgrnosis of toxo- Lo
plAGmasys as sensitive and reliaole as tha iysis test.

Uverall, the cifferent applications which we have just reviewad
ara co far only in the exploraitorysiage., Iy and large, tho speed ard sone
sitivity of immurofluorcscence ccnstitute the major advantsges here, The
reproductibility and specificiiy of this method on the other hand oftien are
rather apyroxixate,

We tust not bs too ostizisiic zs to the geod that can come of this
technique in the field of infectious diseasa diasgnosis.

Le Miror, L; Fournier, P.J; Zliachar, I; "Rapid Detection of E. coli
Enteropathogens in Infants by the Immunofluorescence Method,! Sem Yovitaux
; . - 3 . 285 00 L aux
{Annales de peliatrie) [Z-:ospital veek (Pediatrics !earbook)_;, 38, 1962,

P73, -

Yarie, J; EHerzog, F; Gaiffe, ¥; "The Rapid Diagnosis of Wheoping
Cough by the Fluorascent Antibody Technique {100 Initial Results),m
Sen Hopitaux (Annales de Pediatris), 39, 1363, 269-272.
(A

: Moudy, M.D; Jones, W.L; Identification of "Coryneba csterium diphtheris®
with Fluorescent Antibacteria Reagents," J. Bact, 1963, 85, 285.293, -

Moody, M.D; Siegel, A.C; Pittman, 5; Winter, C.C; Flvorescent Anti-
body Identification of Group A Streptococci Fron Throat Swabs, A.J. Public
Health, 1963, 53, 1083-1092.

Thivolet, J: Schier, R; Picard, J.P; Blane, G; “Application of the
Immunvflucrseesnas Kothed in the Iemunclsgical memeq‘ls of Lu*g Pleeases
Due to Mycoplasm of Eazton," Awn Imst Pasteur, 1963, 105, 745756,

Ansstasiu, P; Lepine, P; Dragonas, P; "Kinatic Study of Rabies Virus
in Tissus Culture with the Help of Fluorescent Antibodies and Ultra-Fine
Sections," Ann Inst Pasteur, 1963, 105, 813-82%4,

phsmsis by the ﬁlucra.ﬁeam Antibody Methed (Indiraet Techalqus)," Presse

Garin, J.P; Ambroise-Thomas, P; "The Serolegical Diagnosis of Toxoe

For the btibliography of earlier publications, see the following:

Yairn, R.C., Fluorescent Protein Tracing, 1962, Livingtone, E.S,
iy, Bdinburgh ard Lordon.
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Zastdin, R., Lafaix, Ch; "Immunofluorescence in Infectious Pathole
ogy," Journees medicales de Broussaiszela Charite‘[Eedical Conferences in

Brussols -- Charity Fospital/, iay 1964, Expansion scientifiquz; publichers .

{in print).

Clinical Data on Infectious Mononucleosis

O

Tho atypical forms of infoctious mononualeosis can be connoctod
with their etiology by means of the serological reaction of Paul Bunnel
and Davidsohn, A number of recent publications also reported observations
on rare locations ¢f this disease.

Verliac and associates in 1962 observed two severe cases of neurc=
logical location in young subjects.

In the first case, encephalitis appeared after a characteristiec
angina, without any meningeal reaction leading to a coma with convulsive
crises and developing toward death in spite of attempts at revival,

The blood formula was not at all characteristic but the Paul Bunnele
Davidsohn reaction was quite positive,

The sacond nbservation involves a serious case of meningomyelitis
expressed by paraplegia with hypercytnsis and »achidian hyperalbuminosis,
in the course of & rather minor febrile angina,

The hemogram and the serology were characteristic of infectious mono=
nucleosis, Rucovery was achieved although a number of sequeolae persisted
(genito-urinary disorders, Babinski sign),

At tho same session of the Medieal Soclety of the Paris Hospitals,
Mahoudeau reported a case of peripheral faclal paralysis in the course of
infectious mononuecleosls, X

Neol and assoclates reported three cases of neurological forms,
These involved one case of primitive lymphocytary meningitis, one case of
secondary lymphocytary meningitis in the course of developmert of infecte
jous mononucleosis, and one case of meningo-encephalitis with a disturbed
electro-encephalogram,

All of these patients recovered without any sequelas. The etioloéy
was demonstrated by serology.

Mertenova and associates reported one case of infectious mononuce
leosis beginning with a coma, )

The frequency of nervous complications in infectious mononucleosis

was about 1%, This essentially involved == in order of decreasing fre-
quency --meningeal reactions;, polyradiculoneuritls, and encephalitis,
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The classically favorable prognosis has not always been found to
bear cut the observations of Verliac,

Their treatment seems to benefit from corticotherapy assocliated
with antibiotherapy as well as, possibly, techniques of respiratory resuse
citation (Grenet),

Albeaux~-Fernet ard associates reported another rather minor locae
tion of the disease since they found only about a score of published ob-
servations on this., This involved an acute fobrile pericarditis, accomp~
anied secondarily by edema of the face, diffuse adenopathies, and ’
splenomegaly. The hemogram and the Paul Bunnell-Davidsohn reaction pro-
vided the etiology of the disease,

Grogoire and associates, finally, mention a genital location of the
balano-posthiie ercsive type, accompanied by fever, asthenias, adenopathies,
and erythema, The hemogram was characteristic and the serology was posie
tive. ’

The case developed toward recovery, The authors only found three
comparable observations in literatura,

Facts such as these, and the inguinal ganglionary forms described
by Chevalier suggest the possibility of a mode of venereal contamination
through salivary contact, as emphasized by Lepine,

A1l of these rare forms of infectious mononucleosis should certainly
cause the practitioner to perform a serological Paul Bunnell-Davidsohn re=
acticn, in view of the entire unusual symptomatology associated with blood
mononucleosis (with basophile elements); the practitioner must realize that
it develops positively between the 8th and 14th days of the disease and
that it turns negative around the 3rd month, '

The other reactions proposed, which by the way are not currently
used, do not seem to be preferable here (Eyquem),

Verliac, F; Lamelin J,P; Magloire, C; "Two Unusual Complications of
Infectious Mononucleosis =« Deadly Encephalitis and Meningo-)Myelitis,®
Bull et Mem de la Soc Med Hop Paris, 1963, 1ik, No 2, 179-184,

Neel, J.L; Groussin, P; "The Nervous Forms of Infectious Mononuce
leosiz (In Connection With Thres Cases of Mininglal and Meningo-Encephalitie
Forrgs)." Le Concours Medical [’I‘he Medical Concours_e] s 1962, No 51, 7003«
7006,

Mortenova, J, et al: "Comatoso Statos in the Course of Infectious
Mononucleosis -~ Report on a Case History," la Presse med, 1962, 70, No 22,
10811082,

' Albeaux~Fernet, M; Chabot, J; Morocau, Ph; "Acute lericarditis -
Initial Manifestation of Infectious Moncnucleosis," Bull ot Mem de la Soc
Med Hoplt Paris, 1962, 113, No 13, 105 .1059.
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Gregoire, J; Labram, C; Dreyfus, 3; Dcz:art, A; Eazard, J; "A Case
of Infectious Mononucleosis with Genital Iocation,® 2ull et ¥eam de la Soc

o,

Med Fopitaux de Paris, 1962, 113, ¥o &, 283-290,

Lepire, P; "Ztiology and Epidemdology of Infectious Mononueleosis,?
Rev du Praticien, 1962, 12, No 23, 2867-2673,

Grenet, P; Chavelet, F; de P-illerets, F; "Infectious Mononuclsosis,"
1bid, 2675-2685.

Eyquem, 4; The PaulBurnell and Davidson React.on, " Tbid, 2703-2711,

What Ts the Place of Sudden Exanthema Amonz the
Ervthematous Viroses?

Among the erythematous viroses in chiidren, sudden exanthema w‘xich...

[Fest of paragraph illegible in photostat/,

v Recently, Yomnet ard ... [ est of line illegible in Dhotostat7. in
their study of 42 cases, and Bernard, discussed this problen,

Sudden exanthema is essentially an infantts disease; it usually
attacks infants between the ages of 3 monihs and 2 yearl; out of the 42
infants obsorved bylonnet and Fleurette, none was more than 2 years old,

The frequency of this disease is undoubtedly veﬁ great but, most
of the time it is not recognized ard it may sometimes even be not at all

apparent, .

The disease is defined by its rather peculiar symptomatology.

It manifests itself first of all by a generally rather steady fever,
which most often is quite high (39° C) and which lasts 3 days. During that
time the infant is agitated, cranky, and rather sleepless. The physical
symptomatology is very poor: the throat and the tympanums are congested;
somotimes there are small adenopathies in the neck and their may also be

a discreet splenomegaly.

The eruption appears only on the Lth day, after thermal defervescence,
It is always quite discreet and rather fleeting, it consists of generally
soparated and sometimes confluent pale-pink maculo-papules which settle

on the neck and the trunk,

The dolayed appearance of a rather fleeting eruption explains the
fact that the disease is frequently not identified as such,

During that period, the hemogram will constantly reveal leucopenia
with granulopenia,
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Somotimos, complications can be observed, Joseph and associates
saveral years ago emphasized the nervous complications of the disease,

These were encephalitic manifestations of the convulsion type, with
rmotor deficiencies; a discrect clinical or biological meningeal syndrome
can likewise be observed. Thess alarridng signs generally are completsly
regressive, In some cases, however, one can note accompanying :equelae,

LDigoestive disordors are ulso possiblo.

The work done on the etiology of the 6th disease actually amounts
to very little.

Certiin authors (Shaw, et al) were able to transmit the disease to
monkeys; Fleuretie observed a cytopathogenic effect after planting specie
mens on human lddney cell cultures.

However, the question as to whether sudden exanthema is a disease
due to an as yet unknown virus or whether we are dealing here with a syne

drome corresponding to several viral etiologies ~=- that question has not
yet beer  -clved,

Future virological studies will perhaps make it possible to answer
this question with certainty. Speaking rmore generally, the chapter of
e{y‘thematous viroses is full of surprises.

As a matter of fact, only two diseases have been perfectly defined,
both from the clinical viewpoint and fiom the virological viewpoint; they

~ are: measlaes and German measles, whose viruses were isolated, respectively,

in 1954 and 1962,

Among the others we must distinguish the following:
01d clirdcal framework: the Lth disesse (Filatov, 1886, Dukes

"1900); the 5th discase or epidemic megalerythema (Sticker 1899); sudden

exanthema (Zahorsky, 1910),

But, among these, the first of the three mentioned hexre does not
correspond to anything precise, the 2nd has a rather disputed nature, ard
only the %rd, as we have just seen, gives us a clinically well.defined
picture slthough the etiology likewise is not precisely spelled out,

Recent virological acquisitions.

In recent years it has been discovered that certain recently iso-
lated viruses were capable of producing erythematous eruptions. For ex- .
ample: Echo viruses, particularly Echo 9 and Echo 16 (Boston exanthema);
the coxsackie A or B virus; more rarely, certain types of adenovirus, ete,

Actvally, »ight now it is difficult to assemble these various difa
fering facts in a precise fashion, It mighkt be a good idea to draw up a
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new clascification in the light of advances in virology which will maks
precise biological diagnosis possible,

Mornot, P; Fleurotte, J; "The 6th Disecse or Sudden Exanthema,',
Sem Hopitaux (Aan Pediat), 1963, 39, No 23, 190-195 {802-807),

Berrard, R; "Infantile Roseolz," lMorseille iedical, 1963, 10C0,
No 5, 321-326,

Joseph, R; Ribierre, E.M,; Job C; Gabilan, Jy "Nervous Complications
Due to Sudden Exanthema," Sem Hopit (Ann Pediati), 1958, 3%, No 9, 554w559.

Recont Discoverios on Gorman Meacles

German measles is a disease Which 15 almost always benign in childe
ren or adults,

Tho incidence of encephalitis due to measles is extremely low, How=
over, in connection with the publication of three serious forms which were
observed during a British epidemic in 1962, Pampiglione and assoclatas
noted that a rather rough attack on the brain is undoubtedly more frequent
than one generally assumes, In effect, they also reported seven cases of
slight encephalitis and they point out that the EEG's, which they took
systematically, were disturbed not only in these cases of encephalitis but
in many cases of measles without any other complications, ;

As for the death rate due to encephalitis, this was evaluated by
<:> Miller who reviewed 80 cases in medical literature in 1956 and found 20%
deaths, G

But above all, as we know, ever since the first observations by
Gregg, in Australia, in 1941, it is measles which generates embryopathies
during the first weeoks of pregnancy, if it strikes receptive pregnant
women, that is to say, women who have not had German measles before.

Avortions and congenital malformations are the consequences of this,
The latter vary according to the state of development of the embryo at thas
moment of its transplacentary contarination ard they may ba diversely assoce
inted, This essentially involves sye and heart malformations, deafnesse
dumbnoss, psychoaniolor rotardation with or without rdorosephaly,

Tho frequency of these embryopathics in prognant women who contract
the discase during the first 3 months of pregnancy appears loss high than
it secmed at first sight, The 50-80% fipuros given in the first atudies
(Parsons, Swann, Ingalls, Obor, and in France, lamy and Seror) seom to have
boon cut back in the light of more extensivo and more recent statisties,
down to about 10-35% according to the following authors (in Swedon we
Lundstrom; in the US = Siegel and Greenberg; in Australia = Pitt; in
Groat Britain - Manson; and in Now Zoalard — lLiggins)., On the other hand,
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after a recent survey in Great Britzin conducted by the College of General
Practitioners on 510 cases of German measles and on contagiousness in the
surroundings, only 3.7% of the women of child-bearing age contracted the
disease, undoubtedly because of immunity acquired in childhood,

An embryopathy might thus manifest itself in 14, roughly, of prep-
nant women exposed to contagion at the beginning of tleir pregnancy., This
figure 1d 64311 unfortunately very high and an effective means of provene

. tion would certainly be most useful here,

Right row, passive immunization is the only mothod possible. It
employs above all tho standard gamma globalins whose effectiveness does
not seem to be any less than that of the gamma globulins or whole serun
from convalescents (Lundstron). 1

This means of protection looked eft'ective to most of the statisti-
clans (Lundstrom, Soulier), - Very recently, MacDonald contributed the re=
sults of a wvery broad systematic prevention campaign for pregnant women,
involving standard gamma globulins; this campaign was copducted in Great
Britain betweon 1954 and 1961 (16,121 doses were administered)}; it appeared
that 1,27% of the pregnant women who were exposed to contagion, contracted
the disease, If we compare this to the above figure of 3. 7% in women of
ehild-bearing ago Who were exposed and who were not protected, then it
seems that this kind of prevention is quite effective, if the dose is suf=-
hc‘ient (1,500 mg rather than just 750 mg) aad if it is adrinistered suf-
%;eiently soon after contagion,

However, this passive prevention is not always applied or it is

| ~applied too late, either due to negligence or to diagnostic difficulties

(Young), because of the very discreet or even non-apparent forms. Even
under the best application conditions, finally, it was found that the proe
tection was not constant,

This is why the isolation of the measles virus <~ which would ene

able us to tackle this prevention problem from a different and more effecis '

i¥g gﬂglg v+ has boen mest desirable for a long timo,

Now, although the viral nature of the disease was no longer in
doubt after the experiments involving transmission to human volunteors
(Hiro, 1938; Anderson, 1949) or to monkeys (Hess, 191%4; Habel, 1942),
attempts at devalopi'xg culturas nevertheless always failed.

But in 1962, 3 teams of North American virologisis, worldng ine
ﬁemenw. isolatad the German messles virus simultaneously, on cell
tures,

Woller and Neva mmgod to develop a cultura from specimens of -
blood and urine taken from measles patients; they were able to grow thosu
on human amniotic cells (in a primary culturs), The virus multipiies only
veary slowly, Tho eytopathogenio cffect appears only after soveral passe
agesi {irst very slowly (17-24 days) and then rether discreetly, and after
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that more rapidiy and wmore definitely as the passages go on. The appeare
ance of neutralizing antibodies from patients! serum proves the responsi-
bility of the isolated agent in causing this disease,

Parkman and his associates used a different technique, They iso-
lated the virus on cell culturs taken from monkey kidneys or human embryo
kidneys, In spite of the absence of the cytopathogenic offect on these
media, they were able te prove the fact of multiplication by an interfere
ence phenomonon with zrother virus {Echo il)., The lattor, in effoct, is
no longer capable of multipl, nz and passing its usual cytopathogenic ef-
fect on to lddney cell cultures if they have been inoculated earlier with
specimens taken from the throat of measles patients,

Antibodies which neutralize this interference phenonenon appear in
the serum of patientis.,

Veronelll and associates obtained superposabls ¢r identical results

on the basis of throat and blood samples [specimens/, usinz an identical
technique,

The identity of the virus isolated by these three teams of roe
searcheru was subsoquently confirmed by sorume-noutralization, U

ﬁ Thoso studies were very gquickly confirmed by other authors (Sever,
Sigurdardottir, Balsamo, MacCarthy, Plotkin).

Certain other points have likewise been confirmed: the physical-

chemical properties, particularly the resistance to cold and the sensitive

ity to ether; the impossibility of producing a complemert deviation re-
action, perhaps because of the weak concentrations in the viral particles
that are obtained; absence of hemadsorption and hemagglutination; these
culture viruses are successfully inoculated into volunteers (Sever), as
well as into monkeys but there is no success here with the other laboratory
animals,

Interference is found again in numerous other virises (Sindbis, Cox=
sackle, polio, SV &),

Cortain findings are particularly interesting:

Among the various cell cultures sent, many perrmit the multiplica-
tion of viruses but a cytopathogenic effect is observed only in the human
anniotic cells, MacCarthy recently showed that the same result could he -
obtainod with a continuous«liine culture of rabbit kldney, which is wore
practical to uss,

In measles pationts, tho virus seoms +o ba capable of isolatien in
more than 80% of tho casos (Sovur)., The . ximum success is obtained with
3 specicens from the throot (throat washing) durdng the firat 3 days of
the dinroase (Plotkin), Blood, urine, and ovan ganglion (MacCarthy) specde
mons can &lso be used, , _
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An increase in neutralizing antibedies can be found in 904 of the
cases, Neutralizing antibodies are found 2t significant rates in many
children who have malformations of measles origin (Plotkin).

The isolation of the measles virus undoubtedly will have worth-
while applications in the future:

Virological diagnosis of the disease; serological diagnosis of the
disensa and discovory of roceptive subjeots; perhaps the perfecition of an
effective vaceination, .

Pampiglione, G; Young, S.E.J; Ramsay, X.1lf; Neurological and Electrow
encephalographic Problems of the Rvbella Epidemic of 1962, Brit Med J, 1962,
2, Ne 5368, 13001302,

MacDonald, J,C; Gamma Globulin for Prevention of Rubella in Prege
nancy, Brit Med J, 1963, 2, No 5354, 416-418,

Watson, G.I; Maclonald, J.C; The Infecticusness of Rubella, Report
by the Epidemic Observation Unit of the College of General Practitioners,
Brit Med J, 1963, 2, No 5334, 419-420,

Young, S.E.J; Ramsay, A.M; The Diagnosis of Rubella, Erit Med J,
(,963, 2, No 5368 1295-1296.

liggins, G.C; Pnillips, L.J; Rubella “mbryopathy. An Interim Report
of a Now Zealand Epidemic, Brit Med J, 1963, 1, 7ii. ’

Weller, J,H; Neva, F.A; Propagatior. in Tissue Culturs of Cytopathoe
genie Azents from Patients with Rubella-like Illness, Proc Soe Exp Blol.
Med, 1962, 111, 215-225.

Parlmann, P.D; Buescher, E.L; Artenstein, M.S; Recovery of Rubella

~ Virus from Army Recruits, Proc Soc Exp Biol Med, 1962, 111, 225.230.

Veronelli, J.A; Maassab, H.F: Hennessy, A.N; Isolation in Tissuve
Culture of an Interfering Agent from Paticuts with Rubella, Proc Soc Exp
Blol Med, 1962. 111, &72.476.

Sigurdardottir, B; Givan, K.F; Pozée. X.R; Rhodes, A.J; Association
of Virus with Cases of Rubella Studiczu in Toronto: Propagation of the
Agent and Transmission to Monkeys, Canad Med 4ss J, 1963, 88, 128.132,

Sove!‘. J.Lz SOhiff. G-M; Traub. RuG; mbam virIIS. JoA.M-A., 1762.

* Balsamo R; Giles, J,P; Groen, R.M,; Kurgman, S; Mirike, G.5; Jacobhs,
A.M; Tesse, B; Fed Proc 1963, 22, 208,

YacCarthy, K; TayloreRobinson, Ch; Pillinger, S.E:; Isolation of
Rubells Virus from Cases in Britain, lancet, 1963, 2, 593-596. »

-R-

e

SR

N " R T e ne— e ems Ka e e
T . - e vt N e

oo <




N .

e ki e S v s

TR

e e i .- e

8.2 Mokt 4 2 ey

Plotikin, S.4; Oudgeon, M.C; Ramsay, A.M; Laboratory Studies on
Rubella and the Rubella Syndrome, Brit Med J, 1963, 2, No 5368, 129621299,

Vaccination Arainst Measles

An effective preveation of measles would not sppear to be unjuste
ified here. As a matter of fact, althouzn chiid mortality due to this dis-
eiads hds dadveased eonsiderably over the pact dansn BY¥ g8 yeaRl, pa¥iieus
larly after the introduction of overinfection antiblotherapy, it neverthe-
less has not disappeared entirely. By wey of example, we here in France,
according to statisties prepared by the INSEE for the period of 1950-1960,
had 3,136 deaths due to measles; during the same decads, we had 3,832 deaths
due w whooping cough ard 2,157 deaths dus to poliomyelitis, According to
Langmuir, mortality in the United States is supposed to be'l out of 400,000,

In the underdeveloped countries, mortality is much higher, In the
Indies, for example, Taneja fuund 1 death for every 300 children under the
age oy 3. B

. Measles thus remains a severe_infection in tiny tots and in weak
ciiildren. Certain superinfections _@verinfection_s] are not always well
trea’ od or well controlled by antibiotiecs. Finally, the viral complications
as such remain roughly what they were, although some of them do benefit from
corticotherapy (pulmonary and laryngeal viral complications). The frequency
of encephalitis in particular has not decreased. It is reported to be bee
tween 2 (Langmuir) and 1 out of 1,000 in the United States, The serious-
ness of *his complicaticn is well known, The mortality rate is not negli-
gible and it can cause rather considerabls psychic or neurological sequelae,

The possibility of preparing a vaccine came up when Enders end
Peebles in 1954 demonstrated that the morbillous virus covld be easily culti. \
vated, acccmpanied by a cytopathogenic effect, on human and monkey kidney
cel’. cultures,

Starting in 1958, many attompts and exporiments were corducted
mostly in tkn United Stated, .

Two mothods for preparing a vaccine fiom virulent materizl were .
used and compared; employment of a live but attenuated virusy cmployment
of a strain of virulent but inactivated (that is to say, killed) virus.

Iive Attenuated Vaccine

Yuch experimontation has been accomplished in tho United States
and Europc with attonuated live vactine; it consists of a strain of virus
(the Edmonston strain) vhose virulence Enders was able to reduce by means
of numorous passagoes over human kidney cell cultures and then over human
anniotio cells, followed by passage over chicken embryo eg,, and then fin.
ally” on chicken embyro cell cultures, The moment the virus was adapted
w tho latter cvlture mediws, it lost its capacity ‘o produce experimental
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measles in tho receptive monkey although it retained the capacity of pro- -

ducing -- in that experimental animal «. an antibody titer comparable to
that which appeared after this disease,

In other words, the virulence of the strain hod been attentuated
but its antigenicity has been preserved,

Right now, several tens of thousands of receptive children - that
1s to say, chiidren who hava nsver had measies and who therefors do not
have any anti-morbillous antibodies have been vaccinated with this attene
uated Edmonston strain (as a matter of fact, two slightly differont vace
cines were used) in the United States, according to Enders, Katz, Lepow,
Krugman, Karelitz, but also in Great Britain (Goffe) and in Finland
\Halonen), ete.

From the first clinical experimentation it was learned that this
live vaccine offered the advantaga of providing geod protection although
it did entail the disadvantage of very often producing a strong general
reaction, in other words, a veritable "little measles case.,"

The resulis, in a more detailed but schematic iashlon, can be de-
seribed as follows:
M

The effectiveness appears to be excellent.

'3 As a matter of fact, the antibody titers (that is to say, neutralize
ing antibodies which deviated the complement or inhibited ‘he hemagglutie
nation), comparable to those observed after the disease, appeared in the
serum of more than 95% of the subjects vaccinated, after just one sube
cutaneous injection,

They seem to persist for a long time at rather high titers, after
vaccination; this seems to point to lasting vrotection. At any rate, going
back one or two years, the authors have not found any measles in vaccinated
subjects that were exposed to contagion,

There was .0 1bcal reaction at the point of injection, but the gene
eral vaccination reactions unfortunately are frequent ana very marked,

A fever reaction is manifested in about 804 of the cases (and somo-

 times ~von 1004 of the cases with certain vaccine lots: Karelitsz, Halonen),

In general it is eround 39° C, But it can also turn out to be as much as
4° c,

“This fever usually starts around the 7th day and lasts an average of
3 days. '

An eruption ocours in 45.60% of the cases (85% of the cases in cere
tain lots), This is an attenuated morbilliform eruption which is generally
localized around the neck, the cheeks, and the upper portion of the trunk,
It appears generally around the 10th day and lasts an average of 2 days.

e W -

s e -t st s - . “ PIPEI e L e s a— — 4

......,._......




A Koplick sign is noted rather often {10%-.20% of the cases); here We
can also observe a catarrh and coughing,

This vaceination reaction thus produces a kind of atlenuated measles
case, -

Other complications however are possible: digestive troubles, otitis,
amygdalitis, respiratory infoctions and even convulsions which nevertheless
seem to be only hyperpyretic convulsicns or the expressien of o preexisting
condition fcomitiaiity/.

Indead, no encephalitis accident has so far been reported but, in
oW of the low incidernce of this complicetion, this negative aspect 1s not
yot statistically significant,

However, as far as Gibbs is concerned, the EEG for children vaccine
ated with the attenuated strain of Enders never reveals the anomalies which
we find sometimes in measles,

This "minor measles" case due to vaccination is not contagious; it
is impossible to dotermine the presence of the virus in the throat or in
the blood.

Nevertheless, it does constitute a handicap for the use of this vac-
c¢ination,

Studies aimed at reducing the vaccination reactions and their compli~ -

cations by reducing tre injected dose or by vaccinating only in the summer
or in the autumn have not produced any significant results. As far as the
method of introduction is concerned, we can only use the parenteral and
nasal routes but the latier route seems to produce rather irregular results,

In other countries, vaccines involving other attenuated live strains
according to the same principle as that used by Enders have been employed,
(Zhdanov, Smorodintsev, in the USSR; Okuno in Japan)., Results roughly
identical to those summarized above wers obtained.

Tnactive Vaccines

An inactivated vacecine (k3lled) has already been experimented with,
on a small scale, by Arakawa in Japan, with the help of a strain which he
nad managed to adapt, prior to the era of cell cultures, to the mouse
brain and tho embryo cgg.

Then, Kempo in the US (1960) used a strain cultivated on monkey kid-
ney and then inactivatod; but these preliminary tests did nct produce good
results, As a matter of fact, immunization was not obtained regularly,

lowover, in view of the inconvenience due to the strong reaction
from attenuated live vaccines, the inactivated vaccines were studied once
again in 1961.1962 (Warren, Feldman, Karzon, Karelitz, Lipschute, Frankel,
Winkelstein, Carter).
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Prepared on the basis ol ule.... strain, killed by various methods
{ethylen oxide, Torzol), they turnsd out to be cagadble of producing good
antigenic st.-matio.., provided ther were m...k,*s,e‘au in several injecta
lons given at intervals of 7 c:e.ys 7] 1 =onth; an adjuvant was then added
and the substance was above all cencsnirated so as to croduce & high titer
in the viral particles.

Certer, fov oxamdle; ohizincd siznificant results Hit‘x 3 vaccin
that had been inactivated by formol, to which a:.:::ins 2ad been added r:i
which had been sui‘f;clemhv concentraled iixesice, “The serums of 473 chile
drex {(ou: of 5,000 =« nated} were studied before and afier injections.
In 9CF~100% of *re ;ecmti“e stbjacts, the antibodies appeared within 3-4
weeks, provided 3 injections were adinistered at 1'1..er vals, I-Zo‘-‘ave., the
titers odtained (by sero-neutralisation, inkibition or hemazglutination and
deviation of the coxplement) zve smailer than those obsarved after the dis-
ease or after live vaccine. They dixminish rather rapidly and they dis-
appear in about 6 months.

In already immunized subjecls which have a certain antibody titer,
the latter goes up rapidly after the injection or injeciions of killed
vaccine (anamnestic reaction), contrary to what we observed in the case of
1ive vaceine,

The local or general reactions were guits minizum,

Thus, it was possible to prcve that an inactivated vaccine was suf-
ficiently antigemic to preduce zn immunity response; however this response
-~ at least orn ths basis of the antibody titers -- is weaker an? shorter
than the rasponse we get from attentuated live vaccine.

The promoters of this type of vaccination however, observed that the
active immunity acquired here mzy well be sufficient because, if it does
diminish, it might later on be strengthened through the anamnestic reaction
during the pericd of incubation of a possible contamiration and it might
attenuate or prevent the appearance of disease symptoms. :

In this connection we must point to the differences in terms of
basic principle and the essential action between the live and the atter-
uvated vaccines.

The inactivated vaccine is the only vaccine capable of bringing out
a preexisting antibody titer (provided we are not dealing here with passive-
ly transmitted antibodies) by means of the anamnestic reaction, undoubtedly
because of the good and immediste antigenic stimulation which it preduces
(when 4t is concentrated); but the immurity response, which it produces,
seems to be shorter and less solid than the one we get from live vaceine,

The latter, on the other hand, is not capable of significantly
bringing out a preexisting antibody titer, undoubtedly bucause this pre=
existing immunity prevents it from developing or multiplying. Now, this
is probably so because it multiplies, although very slightly because it is
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capable of producing a good immunity response which is pretfy close to that
obtained in receptive subjects under natursl diseass conditions,

Overall, we can summarize the current state of experimentation on
these two types of vacgines:

On the ore hand, the attenuaied live vaccinsg, which is administered
ina sintle Injesiion; enables us to obtain an antibody titer that is as
xiph and durable as the one we get from the natural diseass; as well as an
immunidty that appears to be yuite solid although we do not have enough backe
scrourd cata to judge this with certainty., But il does offer the considerw
aclza inconvenience of producing a freguent and rather important vaccination

rsaction, a veritable “minor measles case' which is not contaglous,

N
Mt
X oaa

Cn the other hard, the inactivated vaccine, is adrministered in 3 in«
jeations at intervals; it produces practically no general reaction but its
antigenic stimvlation is weaker; this gives us reason to think that the ime
munity conferred by it is not as good and and not as durable,

In an attempt to avoid the inconveniences entailed in each of these
two types of vaccines, 3 kinds of improvements have been proposed recently:

Association of gamma glotulins with the attenuated live vaccins; suc=
cessive utilization of killed vaceine and attenuated live vaccine; utiliza-
tion of an over-attenuated strain of live virus,

For the purpose of diminishing the vaccination reactions after the
use of attenuated waccine, several authors have proposed that we assoclate
human gamma globulins with them (¥acCrumb, Reilly, Stokes, 1961). These
gamma zlobulins are standard, commercially available human gamma globulins,
in fact they are mixiures coming from a large number of serums, containing
variable titers which however generally have enough neutralizing antimor-
billous antibodies, They are injected right after the vaccine, in annther

place on the body,

The abovementioned authors, using this technique, achieved a signi-
ficant decrease in the number of vaccination reactions (less than 104.15%,
according to the authors),

‘But there is also reason to fear a decrease in the immunization,
Indeed, the titers obtained after this Xind of vaccination are slightly
weaker than those obtained with the live vaccine used alone., However,
Stokes demonstrated that, a year after vaccinaticn associated with gamma
globulins, the neutralizing antibodies porsisted s significant titers
and that, parallel to this, a strong immunity was wmanifested because the
children thus vaccinated were not in any way affected by measles epidemics,
This particular author thinks that we can certainly hope for a long ime
munity in vacecinated individuals, ' .

However, some objections might be raised to such a procedures
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The periocd of one yecar, which Stokes was working on, ic insufficlent
t® come up with a realistic judgemont of the duration of immunity,

The noutralizing antibedy titers vary from one gamma globulin lot to
the other and are not absolutely standardized.

There is reason to fear that they might sometimes be insufficient,

However, the effective minimum dose seems rather weak: 12 (Mac-

Crumb) to 20 (Stokes) neutralizing units per kilogram of weight,

Theoretically, we might also fear an inhibition of immunization if
the dose is too strong. In very young infants, which still have neutrulize
ing antibodies from the mother, the live virus does not vaccinate (Reilly).

However, the generally adopted doses == 0,2 cc/kg -~ do not seem to
involve this inconvenience,

Here we have two injections instead of just one. The manufacturing
cost 1s greater.

A second method consists in successively inoculating the inactivated
vaceine and, one month later, injecting the attenuated live vaccine,

In 1963, Karelitz brought ont the advantages of this method as part
of a rather icige-scale experiment,

The live vaccdine very strongly brings out the neutralizing antibedy
titor which appeared after killed vaceine was inoculated in almost all
cases (99.7%).

The kKilled vacecine to a great extent prevents the vaccination re-
actions of the live vaccine; this, by the way, depends on the number of
prior inactivatedsvaccine injections,

For a single injection of the latter (inactivated vaccine)(296
children tested), the live vaceine finally produces a fever reaction in
15% of the cases and an eruption in 3,7% of the cases.

When 2 injections are administered, we have 8% with fever and only
2 cases of eruption, out of 117 children tested. When we give 3 injections

__We have 1 case of fever and 1 eruption out of 75 children tested.

Thus it seems that this technique retains the advantages of the
two vaccines while eliminating tuolr inconreniences, The author proposes
one injection of each of the vaccines at an interval of 1 month for child=
ren who can take this and 2 or 3 injections of inactivated vaccine, fol-
lowed by 1 injection of live vaccine, in children that ars weak.

This method, in this particular case, however does involve the ine
convenience of requiring many injections,
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A third method, in that diminishirz the troublesome reactions due
to the live vaccine while s1ill retaining its excellent antigenic value,
was proposed by Schwartz and Andelman (1962-1963).

It consists in the use of an over-sttenuated (hizhly attenuated)
live vaceine. This vaccine was prepared by means of 77 supplementary
passages on chicken embryo cell culturss from tho attenuated Edmonston
strain,

This kind of vaccine was used (1 injection) by the abovementioned
authors in 79 rocoptive children; they comparcd the reculis with a control
group of 48 children who had been inoculated with a placebo,

The vaccination reactions turned ouf to be rinimum: only 2,54 of
those vaccinated had fever amounting to 39 C (2% for the placebo group),
A discreet rash was observed in 11.3% of those vaccinated.

However, this vaccine secems to retain intact its antigenic power be-

In another series of tests (without serological dosages), the
authors used their highly attenuated vacecine on 475 children. None of
these children were seriously inconvenienced, In 90% of them, the temper=
ature remained normal. A slight eruption was reported in only 5% of the
cases, No complications, particularly no neurological complications, were
observed.

This highly attenuated vaccine thus appears to be a worth-while
sclution for the problem of antimorbillous vaccination because it seems to
O combine effectiveness and relative harmlessness quite nicely. Hecwever,

further tests will have to confirm these preliminary data,

Generally speaking, all of the vaccines and vaccination methods,
which we have Just roviewed btriefly, should be tested further on a larger
scale and they should be compared, We can develop a meaningful opinion on
their value only after this kind of large-scale testing effort after enough
time has passed,

A number of unknowns still continue to oxist, as a matter of fact,
particularly on & subject of the possible neurotrovism, something which
we must always watch out for in dealing with attenuated live viruses, in
spite of the reassuring preliminary data; other unanswered questions are
connected with the subject of the duration and the strength of the immune
ity conferred, particularly by the inactivated vaccine,

{ ' Bastin, R; "Measles ~- Clinical and preventive factors," Journees
medicales annuelles de Beaujon-Clichy fAnnual Medical Conferences of
Beaujon.-cncﬁ?. 1982, Flammarion Medical Pubiishers, Paris,

Rouyer, M.T.; "Dovelopment of the Principal Infectious Diseases

ard Causos of Death Discovered in France," La Revuo du Pratielen, 1962, 12,
Supploment, 1eb4,
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Some Problems Created by Polio Vaccination

1. Inactivated Vaccine or Live Attenuated Vaccine!

2olio vaccination has become possible since Enders, Wellers, and
Robbins in 1949 showed that polio viruses multiply inm cell cultures. This
method, in effect, provided sufficient quantities of these three types of
viruses (I, II, III) which were necessary to produce vaccines,

Two varieties of vaccines were proposed: inactivated vaccines and
attenuated live vaccines,

These two are broadly used today, but the maunner of employment varies
from one country to the next, Let us briefly summarize the principles of
production which differ greatly for these two vaccines,

The inactivated vaccines are cencentrated and balanced suspensions
of three types of inactivated poliomyelitis viruses, that is to say, viruses
killed by one or more antiseptics (formol, beta-propioiactome). The virus
particles thus lost their virulence and their ability to multiply while
retaining their antigenic properties. They are administered in subcutaneous
injections (Salk, Lepine vaccines).

t“enuated live vaccines are attenuated strains of virus I, II, and
III, selected after many passages. They retain their ability to multiply
in the vaccines, but they have lost their neurotropism. These vaccines are
administered via the buccal route (Sabin, Konrowski, Cox vaccines).

We shall see that these basic principles must be slightly altered
for one or the other vaccine varieties.

What Are the Advantages ahd Disadvantages of tuese Two Vaccines?

Inactivated vaccines. The protection which they confer is very
good, although it is neither constant nor fast nor perfect,

Although thcve is no strict parallelism between the idea of immuni-
ty and the jdea of _he presence of serum antibodies, the dusage of neutral-
izing antibodies nevertheless gives us an idea of the protection against
each of the three types of viruses.
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The results of these dosages varies slightly accordinz to the orie
gin of the inactivated vaccine (United States, France, Sweden) and even
according to lots,

In the French inactivated vaccine, for example, the percentage of
subjects immunized for the 3 types of viruses after 3 injections increased
from 25%-30% (percentage of subjects naturally irmunized by noneapparent
infoctions) all the way wp te 659-75%,

But, if wo consider only the triple-negative.subjects (*hat is to
say, those who are not naturally immunized against any of the three types)
and if we look at them prior to vaccination, then we can see that the pem
centage obtained is much smaller. Now, this is precisely the case with
¢hildren and it applies all the more, #he younger they are. Thus, the pere
centage of vaccination irmmnization is correct == after 3 injections -
only as of the age of 10,

Immanization is llkewise varia%le according to the typs of virus; it
is better for Type I (which, by the way, is most wide-spread in France)
than for the othars.

The titers appear progressively but they do not reach their maxie
mum wnlil severel weeks after the 3rd injectin:,

Then they diminish generally during the current year. But the followe
up injection, which is absolutely indispensable, and which must he pere
formed 1 year later, brings the percentage of triple immunization up to
a highly satisfactory figure of 90-97%, for all ages and for all 3 virus
types (Lepine, Martin, Daguet), '

Then, after a follow-up with the ina:tivated vaccine, the titers
decrease slowly in a manner that varies according to tlie type of virus
and veeccine (for the S.lk vaccine, for example, the Type II antibodies
stand up bottor than those of Type I and especially Type III). Subsequent
followeup injections, every 3-5 years, are advicablu,

But it 1s especially the nature of irmunity confer.ed by the ine
activated vaceines that is very particular, Essentially humoral, it proe
tects the nervous system and prevents paralysis buvt iu does not prevent
a non-apparent poliomyelitis infection, that is to say, the multiplication
¢f wild piliomyelitis viruses in the intestinal cells and tholr spread in
nature. The subject protected by the vaceine can thus, novertheless, be
a carrier of germs dw-ing an epidenic,

According to spidemiological surveys conducted in many countries,
the iractivated vacecines cause a very considerable decrease in the inci=
derice of paralytic poliomyelitis among the vaocinated population, But
they do not eliminate it complelely.

On the othsr hand, they do not prevent the circulation of wild
viruses during epidemios awmong the vopulation, They do not permit blocke
irg an epidemic o. poliomyelitis infection and they cannot lead to th
eradication of this disease,
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On the other hand, one of the major advantages of the inactivated
vaceines is their harmlessness,

The accidents obscrved in 1955 in the US with the Salk vaceine (a
case of pollomyalitis after vaccination) were in effect due to incomplete
inactivation by the formol. of the viral strains some of which were highly
neurotropic, As a resul: of this it was fournd out that it was impossible
to obtain complete inactivation by formol., Iikewise, strains that had been
Striped ol their rneuretretis powsr by the suboutanceus route were Belested,
as was done from the very beginning, by P. Lepine in-the case of the French
vaceine,

After that the harmlessness of the Salk vaccine was the same as that
of the Lepine vaccine.
The tolerance is egually excellent if we keep in mind the major
contraindications of any vaccination, In allergic individuals, however,
We c¢an have accidents, It is possible to trevent them by using the skin
test and by means of certain precautions (Besredka methoed, antihistamines).

Parenteral administration is obviously less practical than coral ade
ministration of live vaccines but it is gensrzlly quite well accepted. It
is possible to asscciate the inactivated vaccine with diphtheria and teta.
nus antitoxins and even anti-whooping cough vaccine, retaining a corract
immnogenic power,

Overall, the inactivated vaccine == Which i3 gquite romarkable be-
cause of its harmlessness ~- 10st oftern guarantees good individual protece---
tion againsi nqgrOIOgical pcliomyelitis, provided we administer the followe
up injections jbooster shots/ in the proper manner,

We can only hope for the wideespraad use of ths insctivated Lepine
vaceine in France which has produced excellent results over several years,

The attenuated live vaccines are teing used increasingly in mary
countries,

The protection which they confer is faster and seems to be mors
constant than the protection derived from the inactivated vaccines.

Gerological conversion obtained in a population afier separate oral
administration 3s about 95% for Types I and III, it is less frequent for
Type II. Tts duration seems to vary., But the effectiveness of live vac~
cines differs, in terms of its nature, from the effectiveness of inactive
ated vaceines, In effect, the immunity conferred 1s not only serolerical
but also cellular, in other words, it is quite closely related to that of
the natural disease,  4s in the noneapparent natural diseases, the wirus
vaccine nultiplies in the intestinal cells and is excreted over several
weeks, It can oven contaminate th environment and this is generally cone
sidered an advantage ("immunity epidemics"), This guarantees intostinal
cellular irmunity and the vaccine thus avelds the natural infections due
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to wild virus, in case of epidemics; virulent viruses cannot be excreted
by the stool. The live vaccine is thus capable c¢f blocking the expansion
of an epidemic because this cell immunity secems to take hcld very quickly.

On the other hand, the simultancous vaecination of an entire populae
tion, made possible by the ease of oral administration and the lower produce
tion cost, seems quite capable ol leading to the complste eradication of
the disecase, at least for 2 certain time, due to the arrest of the non-
apparont eirculation of wild viruses, Tho results raported in tho various
symposiums, particularly during the 9th European Symposium in Stockholm
(September 1963) are very impressive., In the Eastern Buropean countries
(USSR, Czechecslovakia, Rumania, Hungary, Poland), hundreds of rillions of
subjects have been vaccinated with Sabin or Xoprowski strains in the course
of btrief "mass" vaccination drives conducted simultaneously. This has proe
duced a spectacular drop in poliomyelitis, In certain countries, the dis=

- ease sooms to have been eradicated completely. Tor example, Czechoslovakia-

did not have a singio case of poliomyelitis in 1961, 1962, and 1963 (Skov=
ranck), In many other countries, particularly the US and many of the Weste
ern Purcpean countries, live vaccines are also used very extensively with
highly satisfactory results, Their mode of administration varies., The 3
types == I, II, arnd III -~ can be administered simultaneously or separately
or they can be combined by twos at an intsrval of several weeks., The
rethod of administration is always buccal, The vehicle used here varies
(syrup, bonbons). ’

Nevertheless, the attenuated live vaccines do not seem to be en-
tirely free of disadvantages, from the viewpoint of effectivenc.> and es-
pecially from the viewpoint of harmlessness.

From the viewpoint of effectiveness, there is reason to fear that
an infection by enteric virus simultaueously with the vaccination, might.
through interferenca impair the multiplication of the attenuated virus,
if we administer tne 3 vaccination straias simultaneously, we might also
have reason to fear that the immunization would be reduced, for one or the
other; as a result of compstition, '

To avoid these inconveniences, whose incidence by the way seems to

. be rather minor, it is necessary to select the date for the vaccination

drives on the basis of the local epidemio” "-ical conditions and the sepa=
rate administration of the 3 strains woulu Jeem preferable.

The problem of harrlessnoss 1s much more important and is currently

very mich undor study., During properly supervised vaccination drives, a

numbor of cases of paralytic syndromes of tha poliomyelitic type have been
observed and reported in a number of publications. In certain countries
(US and Canada) oral vaccinations were temporarily suspended.

Systematio investigations were conducted in sevoral countries in
ordar to spell out these facts, Considerable resources in terms of opi-
domiclogical, clinical, serological, and virological investigations wer.
used, Here are the results:

- b«

—— . et i g oy mponit 14 . cam s

SR |




vt s vy
L2

A certain mumber of these peralysis caces, following virological and
serological examination, turned out to be due to other viruses, that is to
say, viruses other than the peliormyelitis virus (vrirus coxsackie, virus

~ Ecko). It is possible that this patholozy might iake on increased import=
ance in the futwre, if the vaceination should reduce the sickness rate due
to poliomyelitis, ]
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g In other caces, we were dealing with neurolosical attacks due to
polle virus, Dut tho zroblem was 4o dotormine whothor the isolated strain
was the vaccine strain or a wild sirain., Various clesenls enable us to
solve this preblem to a certain zxient: the icentity of the antigenic type
when the vaccination strains are administcored scparately; a siudy of certain
different characteristics, for the wild virus and the attenuated virus, in
X other words, characterisiics which are ¢r.led Mzonetic markers® although

& the value of this method is rather disput d; arranzement of cases in terms
of epidemic sources oi random develcrrunt. , ~

' In this way it was possible to determine that certein cases were due
to wild strains whereas others were due to the vaceination strain,

; The frequency of these manifiestations is very low and varies accorde
L) o inz to the age and the type of virus., The reperting officials ag=<e on these
fi . points in their different investigations,.

Yo might mention hero the investigation conducted in the US and roe
ported recontly by Golfand (1963). This was a statistical project conducted b
by the contagious disec » center of the US (Atlanta) in 1962, t

, The paralysis cascs considered as M"compatiblo" with the vaccinal
(:) otiology, after a critical and very severe analysis of all of the cases
- collected, numbored 18; this figure, compared to the number of subjects
vactinated in the 'S at the same timo, gives us an idea of the "maximm
_ potential risk" of such accidonts: 1 out of every 4.4 million Yor Type I;
: 1 out f every 1.4 million for Type III.

No accident was reported for Type II.

‘ On the other hand, “compatible" cases can be observed only among
adults, Minally, tho maximum potential risk (combined for Types I and III)
3 is 1 out of overy 500,000 for subjects of over 30 yecars of age. In fact,

2 the roal risk -- if we considor the fact that the cases roported are only

! ncompatible" with the vaccination ctiology - is undoubtedly much lower as
i far as the author is concerned., After this investigation, the US govorn.
. mont agencies concorned advisod practitionors to use tho oral vaccine for
I adults in full awarenoss of this small risk,

b Cther authors discovered that cortisone treatment causes an aotion
that promotes physical fatiguo and reduces general resistance.

Aro these cases of vaceination paralysis dus to a minimum persiste
ance of neuro“ropism in the vaccination strains (pertieularly Type III)?
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The non-ap arent vaccination disease, in any case, at least in certain
subjects, seems to be more important that we are inclined to think right
now because post-vaccination viromias have been observed,

Are they due, on the other hand, to a recovery of the neurotropism
after intestina. multiplication in the vaccinated individual and after
dissemination into the environment? The virological studies conducted
with the help of Ypenetie t¥acers" and exnerimental eerebral inoculatlény
before and after human passages, did reveal a certain instability on the
part of the attenuated viruses (particularly III), but the results of these
investigations were not very demonstrative. A number of virologists would
] _ appear to think that the possibility of a marked revival of the neuro-

k-é _ pathogenic power of the vaccination strains should be expected in the fu=
4 - ture, Others think that this risk is almost zero.

At any rate, the simulcaneous oral vaccination of a population is
quite in keeping with the desire to avoid successive passages of vaccina- !
tion strauins in man, and to stop the circulation of wild strains. '

By and large, the attenuated live vaccines are widely used through-
! out the world and certainly have an undeniable effectiveness which, it seems,
would make it possible to achieve the comnlete eradication of poliomyelitis

1 -~ if they are used in a massive and sirmultaneous fashion, Bu% is the
: incident risk of vaccination paralysis acceptable in order to obtain this
[ i ] - Yresult? , . 4

The choice between the two vaccines (inactivated and attenuated)
finally revolve. around the criteria of harmlessness and effectiveness and
f (:3 1s generally a functios of the local sickness rate due to poliomvelitis and
z ] even the social structure of the people involved,

i 1 The use of two types of vaccines is furthermore possible in one and
: the same populatiomn.

i 2, Problem of Protecting the Newborn and Infants Against Polio

: . The protection of the newborn is very often guaranteed by antibodies
. traasmitted from the mother,

- Recently, Mayer and associates tried to figure out the frequency , v
v and duration of this passive immunity and to get an idea of its signifi- ’
co cance with respect to vaccination immunization in infants.

About 757 of the mothers had antibodies against the three types.,
, An equal number of newborn was immunized by the passive transmission of
! these antibodies. Tne average half-life of these antibodies of maternal
origin, calculated on the basis of repeated dosages in the infant, varies
between 28 and 45 days. On tte average, we find that a large proportion
of infants is no longer protected as of the 3rd month, It thus seems de-
sirable to vaccinate infants as of the 3rd month, if poliomyelitis is not
! to become a proportionally more frequent disease among infants than among
the rest of the vaccinated population, When pregnant women are vaccin-
ated during their pregnancy, the passive protection continues up to the
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! 6th ronth, e mus% then wiit for that aze twe be reached before We can
i porform a vaccination because a hirh antibedy titer transmitted in this

(]

case may interfere with active Lrrunization,

| . \ n .
: <:> ¥o can ute the incetivated veccine here, Eooster chots are indise
v pensable after the 3 injections,

¥

L The attennted Yve vancine eon aiso bo used in infoants rather
: Cai‘ly (ua .LD.puur. LC_ )c l

! In pregnant women, it vas uscd “ory extensively in all couniries
and no incidents were reporicd.

, Recently, however, Just in Switzerland, found a rather high rate or

! abortion of still-born in pregnani women vwho Wers vaccinated during the..

first 3 months, This observation, the only one of its kind so far, re-
quires confirmation and we must ask ourselves whether the vaccination strains
might be at all responsible for this.

3. Problem of SV &40

o A et s

Wo know that this latent monkey virus can infect 2 certain number of
monkey kidney cell cultures which are used for growing polio viruses,

Orlglnally, 2 large quantity of Salk vaccine contained this live
viras because it is not inactivated by formol. Afterward it was demon-
rated that this SV 40 was oncogenic for the newborn hamster,

; On the basis of the theoretical fear that oncogenic properties might

<:> manifest themselves among vaccinated subjects, monkey kidney cell cultures
containing this virus were then systematically eliminated from the produce
tion of these vaccines, The problem has thus been solved both for 1nactiva
ated and for live vaccines,

We must also note that the French inactivated vaccine (Lepine) never
; | contained SV 40 because of the use of non-infected monkeys (African mone
? L keys). The antiseptic used here, rorcover Beta~propiolactone) would have
; been capable of inactivating thls virus,

i But in the US, many subjects were vaccinated many years ago with
inactivated vaccines containing SV 40,

Fraumeml ard associates used a statistical method and explored this
population in order to determine whether the theoretical risk of oncogenic
proporties in man was confirmed, Foriunately, they did not find any sige
nificant increase in the cancer sickness rate among that population, with
respect to the others and with respect to preceding years.,

3 Other authors however noted that the quantities of SV .40 injected
arc very small,
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Neverthaless, the period of time involved (the past & years) was
decmed insuffieient to form a definitive opinion.
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Curative Antiviral Therapy

In contrast to the tremendous progress that has been made in recent
years in the field of preventing virus infections, we must mention the
still very restricted range of curative therapy lnvolved here,

Tho problems which must be solved in order to cbtain active anti-

~ virus medicatdons, are highly complex.

The viruses are sivietly cellular parasites. Let us briefly recall
tholr mode of reproduction. :

© Viruses essentlally consist of a central nucleic acid and a protein
envelope.,
They are fixed in an elective fashion on sensitive cells (through
a specific receiver in the cell membrane).

The virus then penetrates the cell., It introduces an "information!
(something like the genetic information) which is capable of diverting the
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endocellular protein synthesis metabolism to the benefit of the synthesi
of numerous virus particles (nucleic acicds and protein envelopes). '

Thoe new viruses thus syntheiized Tty the host cell are then liborated
to the outside and can ihen contaminato the other cells,

Theoretically, it is thus possibie to acit upon the viruses during
soveral stages of this cycle,

On the free viruses (exo-cellular); on the pénetration into the
host cell; on the endo~-cellular viral synthesis,

Cnly this latter method facilitaies the curative, it seems, and not
Jjust preventive therapy.

But the inhibitors of viral synthesis (which act in the mamner of
anticancer chemical-therapy agents), though they are effective, are also
toxic for the cells of the infected organism,

This means that the products proposed ~- products of a biological
or synthetic origin == currently involve two drawbacks: ineffectiveness

and texicity.

The most effective ones, because of their toxiciiy, can be used
only locally (skin or mucous viroses), Those that can be used in the gene
eral fashion seem to be not sufficiently active.

One of us recently reviewed the various products and the limited
therapeutical results which they have produced (Revae du Practicien, No 33,
21 Dec 1963) and We will not go into this again here.

The problem of the therapeutic applications of the interferon

likewise has boon taken up. We recall that this protein, which 1s developed

by the infected cells by certain viruses, is capeble of protecting the
othor as yeot not infected cells,

We are thus dealing here with a natural cell defense against virus
infectdon,

This substance is specific in various species. Eowever, the inferw
feron r-oduced by monkey cells is capable of proteeling human cells,

Pui the therapeutic effect is mrimarily preventive and its applica~
tions are thus exiremely limited. o
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